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the x Y recorder makes it as simple as. flippir a sw 


WwW hen you want to use extensometers for certain testing 
oe - you don’t have to buy a new tester (if you already | 
+ you don’ to to costly 


modification, 


All yo u have do is ada “proven, 

precision < — the XY Chart Drive System —ar 

you have efficient servo system lets you” 


e examp ple of what we mean when we 
you can do more with an Instron. And — you get 
this incomparable flexibility in testing only if if and when Unlimited ch wea travel 


you need it. This is an optional accessory — not a able switchi ing fi rom 
dri 


standard i em built into the Instron to add to your expense” _ meter to time drive * relaxa- 
whether you 1 need it or not. tion measurement. 


The XY Chart Drive Accessory — what it is: : 

a high servo system for driving the 


"matter what thei vintage. In- 
the Instron ‘recorder. Operable from most types of ex- 4 


stallation is no problem. — 
te ometers, includin differential transformers small 


For -complete information on 
Varying degrees « of magnification, depending on extenso- high precision tensile testing 


meter type and gear ratio for ev erything from metals to. (whether or, not it involves _ 


miracle plastics. _extensometers) write us today. 


YOU CAN DO MORE WITH AN INSTRON 


‘The unsual versatility of this fine testing instrument is greatly ‘een by 
a _ Instron’s complete range of special accessories, which can be added as you 
i : o them. In addition to the XY chart drive system, they include: automatic sf 
digital readout environmental cabinets quick-change crosshead-speed selector e 
R IN c R P R T ON variable speed drive high temperature equipment load pacing « automatic 
cycling controls. Write for the complete Instron catalog. 
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URE TENSION. “AND COMPRESSIO HON 


wit ith Precisi on Force Gag yes, By rn 


a housands of Hunter Mechanical Force Gages are now in use 
in laboratories, design departments, inspection departments, 
on lines, and in the field. Accurate to within +0. 5 7 
e, these precision instruments can be hand- held a 


ed in fixtures to measure tension and compression loads. " 


T he indicator (no “ follower” used) can be made to hold» 
r maximum reading until released by a “‘finger-touch”’ reset tab _ 
or the indicator can be made free moving—all by means of a { 
ented button. If a “hold-at-maximum”’ feature is not required 
the instrument can be supplied without button, 


Gages are available in 13 | models i in n Series L type aia 
“uring load ranges from 0-500 grams to 0-30 pounds and in 
| 6 models in Series D type for measuring load rarfges from 0-50 — 
2 \ pounds to 0-500 pounds. Six attachments and a compact wood 
-Strength Test for Laminates come with each gage. Prices are low enough to permit 
any company to purchase and evaluate. Many companies have 
purchased one, discovered myriad and have reordered 


‘For ils, for Bulletin. 75 50c. 


Springs In Pro- 
duction. 


Machine Presser Feet _ing Load Require- 
i Testing Grip | Strength -mentsin the Inspection 

of Crimped Terminals Lab. 


Testing Aircraft Testing on Wire Connectors in 
trols in the ontrol in the Field Production. 


: A Division n of American Machine and Me tals, Ine. 


4 
' ‘These Force 
are specified in 
test standards 


SPRINGS STAMPINGS « ‘CONTROL EQUIPMENT 
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FIVE WATER BATHS 


-84810 WATER BATH—Constant Temperature, Full Visibility, Tree 
r ronitor Controlled, 0.01°C, Sargent. 
‘ ” 


S- 84805 BATH—Constant Temperature, Full Visibility, 001°C, 


WATER BATH— -Constant Temperature, Full Visibility, 
s- -84870 WATER BATH— -Constant Temperature, Full Visibility 


84880 LI LiquiD CIRCULATOR— Constant Temperature, 0.1°C, Sargent. 


Double Wall, High Precision, 0.02°F, Sargent. 


“SCIENTIFIC LABORATORY InsteUMENTS © APPARATUS SUPPLIES 


DETROIT 4, MICH. + DALLAS 35. TEXAS + BIRMINGHAM 4, ALA. + SPRINGFIELD, N. J. 
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OMEE 
of the Socie N illustrated so well its 
broad scope of activity as the Third — 
Pacific Area National Meeting held in 

- San Francisco, Oct. 12- 16, 1959. While 
the emphasis in many sessions was on 
the extreme environme nts that mate- 
s are asked to in this: 


reentry 
rones, atomic power and 
high- -temperature industrial uses, other — a 
sessions were directing attention to 
perhaps less glamorous but certainly 
less important problems of materials 
for nation’s airports, highw ays, 
dams industrial plants, homes, 
waterfront structures. Other groups 
concerned themselves with radiation, 7 
“spectroscopy, use and disposal of indus- 
trial water, air pollution control, ‘and | 
other equally urgent problems. The 
Second Nuclear Problems Forum gave | 
‘men from industry a chance to exchange 
_ views and be brought up to date on what 
the Soc iety’s s committees are doing in 
whe 
High point of the week was the Presi- 
de nt’s Nation: al Luncheon _ honoring 
Frank L. LaQue, at which Lie ut. Ge an 
Bernarc A. Schriever was the st : 
speaker. President LaQue’s remarks, 
which he entitled “ASTM, Materials, 
and Progress,”’ emphasized the theme ‘4 
that progress depends on advances in om 
materials. “One can instantly bring to Courtesy Standard oil Oil Co. (N. 
mind,” said Mr, LaQue, “some scientific Rockers ts ArE Nor THe ONLY THINGS Gone uP UP. 
been, or still is, dependent on improve- tape- -recorded message from the on ‘the rfection of new rials 
ments in materials.” To illustrate, he Society’s Executive Secretary, Robert J. in everything from conve ntional air-— 
observed that “Further advances in the Painter, who was continuing his eon- craft to rocket motors and reentry nose 
economical generation of power from val scence at Chestnut Hill Hospital, cones. He stated that ASTM standards 
nuclear sources will depend more on realistically welcomed the guests and are an integral part of many military 
improvements in materials and the way visitors. Your reporter, who was be specifications, and many Air orce 
are use than on solutions of prob- hind a potted palm, had the feeling tl that procurement contracts directly refer- 
Jems in the realm of atomic physics. Mr. Painter was at the ‘rostrum, _, ASTM standards. . He urged con- 
“The extent to which man will be Gene ral Schriever, ‘ommande of jluntary activity by AST 
able to journey into outer space and to the Air Rese search and Deve ‘lopment i in res ch and. standardization for 
re turn” safely,” he continued, “ ... Command, in an ade titled ‘ed materi Is. The addresses by 


will be controlled principally y iby terials’ in the Ae rospace / ge” under- neral Schriever Mr. LaQue- 


solutions of materials problems.’ a scored the Air Force’s heavy depende nee appear « elsewhere in this BULLETIN. 
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Jentifully in it is Teast 
needed and, conversely, is scarcest in- 


Five intere sting addresses were = avernee? Cultural 
se sented at luncheons organized 


lifferent industrial arriers must be overcome to. establish 
aiitere at FTOUD cs, 
rent industrial groups: statistics ‘quality control in a democracy such as 


j 7 
petroleum and chemical, electronics, ours, where the individual is king. In 
industrial water, and cement and con- | oe 


crete. Further information about the se 


will be rere later in this article. mize individual differences. These 
“W hat impresses me Is points were made by Fr: uires, 
intensity of interest in the technical — , 


qui lity control ¢ onsultant, his address 
committee work,” remarked a senior 


a 
at the statistics luncheon. Mr. Squires 
Staff member at midweek. ‘ifteen illustrated some of the problems of sell- 
technical committees and their subcom-_ 


ing quality control to the people who 
= hele a total of almost 200 it out. He out that 
while quality control has been well 
ov proved as the best way to achieve maxi-_ 
ahs mum productivity with 


3 
currently throughout the > week, drew A — ality it is necessary to overcome the 
tance of the to aim for 


- many visitors from the East as well as 
from the western states. Regis tration — - what some might consider a sameness 
during the week was just over 1300— hi 

 &pproac 1ing mediocrity. Where is t 1e 

including 619 members, 187 committee 

members, and 495 visitors. 
~The ment that forme rly 
marked the true 


Hostess Committee e ntertaine 

-eraftsman? Now 

— * goal is to make 


150 ladies who accompanied 
husbands to the meeting with a_ 

week- long program. Beginning with every piece just like 
a coffee hour each morning, the ladies om nt 
attended a fashion show on Monday 
took a 49-mile tour of San Francisco any 
on Tuesday; and a “Tour of the Three - other by more than r; Wes 
Bridges” — —Oakland Bay, Richmond- limits ect | 

y. On Thursday, they took 


Wrest 
a cable car to Fishermen’s Wharf for igh 

lunch, and on Friday probably spent — Wa = 
Vine Street, Los . Ange le s—as contr: asted 


stemming * m the 
what money they or their husbands had nana agen 
left in the inviting San Francisco shops. with the Middle West, exte nding from — 
On Tuesday evening, the Social Com- 
eh If Chinese di _ the Delaware River to Vine Street), held 
mittee arranged for a Chinese dinner his audience with his fervor and evident 
strong conviction that quality control 


| 
and tour of Chinatown which was 
ean work wonders with the right kind 


enjoyed hy a party of 132 men and 

men. A similar expedition on Thursday effort ior human 


eve ning: ided an to 


meri 


4 


pane to the Top of the Mark a AGEL. 
viewofthecity. =» World sources of petroleum were 
The exhibit of testing a apparatus and surveyed at the pe troleum luncheon by 
laboratory supplies was an important L. Lenzen, director and vice-presi 
educational adjunct of the meeting. — de nt, Standard Oil Co. of California. — 


About 35 booths were occupied by 28 Mr. Le >nsen stated that in 1959 world — 


ora 


| 


exhibitors with a wide variety of appa- production i Is expected to be about 20— 
isitors were particu ‘ularly inter- barrels About 8 
1 ‘son ¢ ul 
More than 600 registe ed to lates, 314 million: in Ls atin 
the exhibit ay. . 
took the opportunity to of 12, million 
Western Hemi 
through visits organized by. a special 
committee of San Francisco area mem- Eastern Her 
phere, the Middle > 
to the General Electric Co. Vallecitos 
Atomic Labors atory tor reset varch and 5 million barrels per 
day, the USSR 7 
- the site of the General Electric—Pacific 
Gas and Electric Company's Atomic million, and the 
No. four different trips Western Europe, a 
1 Plant Vi Visits Africa, and Tndo- 
nesia. 


s were 
many lis- million : are produce in the /nited 
and hi lf: a million 
Be 
plants and laboratories in’ the area, 
bers. A very popular trip was that 
East produces about 
velopment on atomic "products and SS 
its satellites about 3 
Power Plant, whic h holds AEC License ance comes from 
offere the 
C ommittee. 


triving for the norm set by quality con- 
1 barrels 
trol procedures, we are forced mini- 


— 


Increasing 


are almost wholly dependent upon pe- 


areas where the de mand is largest, 
Demand —or consumption —is most 
‘strongly influenced by population 
level of industrial development, partion 
ularly the latter. Of the 20 million 
per day expected to be produced — 
this vear, about half will be consumed in 
North America, and about 18 per cent — 
Western Europe. The USSR and 
its satellites, though wail so highly in- 
dustrialized but with  substanti: 
larger will use nearly 
million barrels per day. The Middle — 
East, which accounts for more than half 
the world’s reserves and about one- 
fourth of the world’s production, will 
consume only about 3 per cent of the 
world total. The striking disparitie 
beween consumption in the produc 
reas and production in the consuming 
areas make oil | the most important — 
single item in international tr: ude, Mr. 
Lenzen stated that Americ: a's pre-_ 
eminent position in the world industry, 
advantageous as it is, makes for prob- be 
lems as well as benefits. He classi-- 
fied the problems as industrial, inter- 
national, and intra-national. The most 
important of the industrial problems is 
the world-wide oversupply, although 
it is necessary to continue to look for — 
sources, both in this country and abroad, | 
and to continue to create new plant. 
capacity. _ Internationally, relations be- 
tween producer and consumer nations, 
political quarrels, and the Cold 
ar are but some things thet 
affect the Their 


range from. pe tty : annoyances to matte rs 


of and death—economically for 


pees enterprises, politically for nations, — 
and literally for human beings. Among 
the intra-nation: ul proble ms, Mr. Le Lenzen 
the rising tide of nationalism, 
the drive for economic self-sufficiency — 
in many of world, and, 


Mr. Lenzen the following 
three subjects for thoughtful consider-— 
ation: “First: fact that the U. 
with only about 12 per cent of the- 
world’s reserves, produces 39 per cent 
of the world’s crude oil each day, : 
consume 's very nearly as muc he oil 
st of the world ¢ I © 

net importers of oi 

reserves at a far great 
of the world. 4 

tion in this country, is growing more 


ces 


7 ipidly than our domestic reserves. If 


the relationship between our reserves 


our production is not to deteriorate 


still further, we must import in ever- 
quantities. Third: Many 
of the countries that supply us wede oil 
_troleum revenue for political and eco- 
nomic stability. If we eannot he sane m 


Woet Conct Meeting _luncheons 
— 
ae 
— | 
j 
— 
an 
| 

— 
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4 
— | 
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camp 1 


and ony Ine 
n, de wuterium, oF “tritium 
Oxy gen isotopes having atomic weights 
of 8, 9, 10, or even 11, Mr. Clarke said — 
that at least 18 different varieties of 


water molecules have been shown to 


v Reliability of complex, modern space —_ exist, even without counting any of the 


vehicles with their myriad components 
ean be achieved only by careful ad- 
herence to a quality control system. 
_ This was emphasized by J. A. Chartz, 
- president of the Western 


electronics industry luncheon. Mr. 


Electronic 
Manufacturers Assn., speaking at the 


compounds of the short-lived oxygen-19 
(lessthan 
life). A startling 
cone ept of the water 
molecule was pre- 
sented on the basis 
“eviden ce that 


Chartz pointed out that technology body of water, 


advanced exponentially ever since we 
broke the ‘oat’? barrier with the de- 

velopment of the steam in t he 
century. he ste ne ngin 


mph top speed of | 
horses, the fastest — 
convey ance for all 
previous ages Space 
vehicle speeds i in the 
thousands of miles. 
per hour illustrate 
the rapid pace of 
mode m technology. 
_ Mr. Chartz emphasized the impor- 
— tance of the West Coast electronics in- 
dustry, which already is producing one-— 
“quarter of the nation’s electronics out-— 


put. The industry ne the kind of oxi 


he Ip. ASTM can give it in setting stand » 
cards to reduce costs and achieve maxi- 
mt 


um reliability Ve 


Ww ater has always been a material of. 


primary concern to the navies of the 
world. The use of w: ater for steam for 
propulsion, then the preparation — of 
drinking water from the sea, and now _ 
: the produc tion of breathing oxygen for | 
by uti ul del le ctrolysis of sea 
water r broaden intensific 
the interest of navies in water. Ac- 
cordingly, it was appropriate that the 
speaker at the water industry luncheon, | 
Mr. Frank Clarke, should be 
expert in — fie ld of industrial water at 
the U. 8S. Naval Enginee ring xperi-- 


1 Wine 


Ne Bottle —A New at the Sub- 


stance Water,”’ contained many ne w bolic paraboloid, or more simply the stant strain-rate testing or for 


ideas about w: ater whic ‘+h showed that 
‘commonplace’ substance is des-— 
 tined to become the most in rtant of 

our resources. 

_ With the aid of colored charts, Mr. 
Clarke presented the most modern. 
~ concepts « of the structure of the water 

molecule, starting with the prob: ible 
of the basic componente— 


« 
‘ 


Cement and Concrete 


the ocean, is 
single gigantic n 
ule or | lattice, whic 
might be w written 
Clarke 
Recent submarine explorations under 
the polar ice cap have disclosed the 
surprising fact that large amounts of — 
_ fresh water are to be found in layers 10 
to 12 ft thick under the ice. These 
layers presumably have resulted from 
the self-desalting of sea water by frac- 
tion: al crystallization and stratifica- 
tion. The separation between fresh 
water and sea water is so sharp that 


objects of proper specific gravity will different topics, 


sink through the fresh layer and stop 
abruptly at the surface of the salt water. 
Striking differences between the dif-— 
feren t kinds of water were brought out. 
For xample, heavy water (deuterium 
oxide) will not quench thirst, will not 
~ support plant life, but is useful as a 
neutron moderator in fission reactions 
to slow up neutrons to the optimum 
velocity for production of fission effects. — 
New and potential uses of water 
were discussed. Now that submarines 
can remain under the sea for very long — 
periods, the water itself is desalted 
then electrolyzed to provide oxygen 
for breathing. Ocean water is a store- 
4 house of minerals, more and more of 
~ whie h will ultimately be found to be | 


economically recove rable. he most 


striking use of was de- 


ed se 


trolled fusion process th: at woul d result 
in the greatest potential ene rey supply 
to be found in any materials in or on | 


2 A better unde rats anding of the hype Tt 


umbrella type of concrete shell con-— 
struction, was gained at the ceme nt and 


concrete industry luncheon, 


ee elix Candela, of Mexico City, one — 
the leading proponents of reinforced- 


shell structures, was the 
pe nical subject in a refreshing and infor- 


4 mative way His statement that he did 


Sympos 


speaker. He presented a highly tech- 


osia Highlights 
not need good in struc 
tures was provocative. The stress 
7 relationships and the | abundant use of | _ 
high-strength 
crete. T r 
bolie paraboloi 
provide an ar 
to difficult site pr 


x lems, and of all the 


shapes given to a 

shell type of struc- 
ture they are the 
easiest most. 


practical to build. 


_ Mr. Candela, as P = nt of a firm 
established in Mexico City in 1950, 
has designed and built more than 300 
shell structures in that city alone, in — 
addition to acting as a consultant for- 
similar projects in South and Centr: f 

fe America and ir in the U U nited States ae 


‘Technical Sessions 


The w wee ‘k-long n 
cisco included tec 


ict 


“whieh about “230 


a 
papers largest. 
ever at any ASTM 
national meeting. M: my of these 
papers will be published in one form or 
another by the Society. Following 
quic k glance at points. 


Newer | Metals 

"Phe di dem: in ‘the ne 

environments of nuclear radiation, ex-_ 

treme temperatures, and extreme stress 
conditions, coupled with the need for 
reliability in these applications 
has pushed dey elopme nt of the so-called 
“newer als.” The sy mposium on 
newer metals was held to gather in- 
form: ation th: at ASTM could use i baal 

; writing specifications for these metals. 

Two types of data 1 are required 
rate the newer metals and their alloys: 
‘accurate base- line data obtained in the 
absence of all possible contamination, — 
and reliable strength data obtained 
the actual service environment. West- 
_inghouse Electric Corp. deseri bed. 
universal high-ter mper: iture testing: 

machine for vacuum or controlle 

atmospheres, designed for. either con- 

stress- 

rupture testing at constant load. Cc 

pac ities: > maximum test temper iture of 
C, maximum load of 5000 Ib, 

) head motion from 0.002 to 2 in. 

Other papers described the me- 

chanical properties of molybdenum and 

molybdenum-alloy sheet (Climax Mo- 


lybdenum Co.), ¢ creep properties of beryl- 


rkets for the one commodi 
now, they may not bf 
our own supplies of oil rt 
7 
— 
— «| 
tay 
| — 
3 
— 
q 
ley 
om water the traces of deuterium and 
— 
| 


California. Division of Highways in the as 
duced specifications for paving grade as possible to insure durability and — 


 asphalts, and at the same time initiated 
(Brush Beryllium Co. ), fabrics the Zaca-Wigmore experimental asphalt 


antalum (Universal-Cyclops Steel were placed on this major construction 


flexibility but not so much that load- 
carrying ability is reduced. — ira 


White reported data to show that — 


tion procedures for test project. Ten 8. Rostler and Richard M. 


Corp.), ‘and —high-tempefature me- project. All of the asphalts were pro- 
chanic al prope rties of tantalum (Battelle duced in California except one which 
Me morial Institute and The Martin 7 was produced in Arkansas. The wealth 
—Co.). Other metals discussed included of test information from this project — 
the platinum group (ruthenium, i was released for the first time in three — 


dium, , palladium, indium papers at the San Francisco symposium, 


chemical composition of asphalts is 

better defined by a precipitation method — 

i than by analytical procedures based on 
solution or adsorption equilibria. They 

also reported that physical (ine luding 


rheologic al) properties of asphalts and 


platinum), zirconium and wo of the papers were presented by changes of these properties during 


vttrium and its alloys, chromium, tung- representatives of the C: alifornia Di- 

ASTM task groups are are working under Ernst and J. Skog. W.C. Simp-_ 


weathering can be correlated with 
changes in chemical composition. 
Degradation of ‘mineral aggregs ates, 


Committee B-2 on most of the sc son, T. K. Miles, and L. Griffin, particularly base courses under 


metals. Some are collec ting data for 


-time when an industrywide speci-— 
can be written. Others are 

ae engaged in 1 drafting ASTM 

ifications these nev wer 


Construction Materials 


_ The large number - of admixtures for 
concrete now bei ‘ing manufactured for a 
ty of purposes has led to misuse, 


with resulting bad e fects upon the paul Garin, in, chairman of the Ge neral 
concrete itself. Several spe “akers at Committee on Arrangements, and Pre: “= 
- the symposium in San Francisco m- dent LaQue pause for a moment during © 
 phasized that admixtures had a very 
definite place in concrete construction ofthe meeting, 


when correctly used, particularly in 
PE correlation of the microfilm durability 


Four categories of admixtures were _ 
discussed: a) ith field hardening observed in the 


their salts, (2) modifications and deriv a- 
tives of lignosulfonic acids and thei ‘ir nia Division of Highw: ays — ‘luded- 
= (3) hydroxylated carboxylic acids ‘that the performance of the Zaca-Wig- 
and their salts, and (4) mets to date cles varly shows 

and derivatives of hydroxylated car- sed from diffe 
> boxylie ae ‘ids their salts. hy erude oil s 


ability under equivalent conditions of 


Wi ater- reducing and set-retarding prop-_ 


und ods of produc- 
z each, the primary component has both Ail ean have various degrees of dur- 
3 


erties which may “be modified by the _ traffic and climate. The cooperative 


test serie confirme d the continued 

need for study of the variables involved 

in the test. _ The microfilm durability 

“test gave re ‘sults showing good agree- 

eo nt in the progressive hardening of 

_— the asphalts in the road during a three- 


addition of other components. Data 
were presented to show the effect of 
admixtures on properties of plastic 
concrete such as water reduction, re- 
tardation, air entrainment, bleeding, 

slump loss, The effects on hard-- 
year period with the increases in viscos- 


ened concrete included some increase? 
in strength at 28 days, with a high rate 7 ity found in the test. i It was also 


of strength gain at 3 and 7 days; a sub- noted that pavements with high void 


content hardened more rapidly ths 
sti intially lower permeability to water ia ntent hardened — pidly than 
those with low void content, and that 


_ hardening of asphalts by loss of volatiles 

can be controle “dl by selecting crude oil 

sources or applying distill: ution and 
‘nding tec +hniques so as to kee p the 

—-10-per-cent distillation point or 

3 above 400 C, converte “dl to a ric 


under pressure; no appreciable reduc- 
_ tion in volume change; some improve- 

ment _ in resist ince to freezing and 

thawing; and a modest improve ‘ment. 
in resistance to sulfate attack. was 

_ stressed that the quantity of admixture 
oh led must be accurate! 

for uniform results. 


and | Paving M Meterials California, Be rkeley, re on 


the several properties of paving investigation of the effect of temperature 


gineer, the most important is durability. | phalt paving mixtures. Results seemed 
As part of a program to determine _ to justify the basic philosophy of as- 
—— under field conditions, the - phaltic de: ‘sign; that is, one should in- 


_asphalts that are of concern to the an the flexibility characteristics of as- d 


a ‘thei ‘ir busy sche dule to discuss the | 


proje ct. he authors from the ( ‘alifor-— 


flexible paving mats, is a natural proc- 
ess that results from the kneading ac- 


tion of moving wheel loads, according 


to Martin Ekse and Henry C. Morris 4 
the University of ashington. 
Over a period ‘time, traffic” 


“sively finer gate grading 
than was initially placed in the base 
course, but also an excess of fine mate- 
rial in the particle-size range of silt and 
bordering on that of clay. The results 
such degradation: of base course 
aggregates are reduction of angularity 
and interlock of the coarser particles, | 
some “lubrication” of the coarser 
particles by increasing amounts of 
fine mate rial distributed through the | 
aggre gate under moist conditions. The 
net effect is to reduce the stability of the — 
course. The authors attempted 
to establish an effective and practical — 
to evaluate this tendency of a 
miner ral aggregate. 


Wood in Structures. 


Timber is one of our -oldes ‘st engineerir 
materials, although its efficiency as a 
structural material has been limited by — 

the development of fastenings. Several — 
the pape rs at the San Francisco 
symposium illustrated the incre ased 
ngth now obtainable from laminated 
wood beams used with new types “2 
timbe rT connec tors. This has plac ed 
timber in the same category as steel 
concre te, requiring the careful ap- 
plication of engineering skills to make 
full, safe, economical use of the poten- | . 
tialities of timber. Laminated struc- 
tural units of great size are being | 
“4 duced and used today. Efficient arch — 
shapes in which the grain of the wood — 
~ follows the line of principal stress can — 
now be obtained for spans and shapes 
not dre amed of be fore. 
"Welter of the University of 
California, pointed out that the annual — 
depreciation of property in Southern 
California resulting from attacks of te r- 
7 mites, is estimated to be 20 to 25 million — 
dollars. This ever-present and increas-_ 
ing problem has been greatly velieved 
4 by the Structural Pest Control Act. 
Mr. Ebe ‘ling out no meth 
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of construction or treatment is an nab- that w would bring joy y to the heart of 
solute guarantee against infeststion any small boy who likes to ‘Play Ww ll 

measures can be taken be fore, during, — Dissatisfied with the reliability 7 


and after construction to decrease the - wooden piling inspection from the water 


possibility of infestation. Such meas- 
ures as the preconstruction treatment 
of soil with chemicals, the use of chem- 
ically treated wood, and the 
special types of construction were de- 


seribed.: 


- gation, the ‘‘drill and treat’’ method, the | 


use of 


Methods used for controlling | 
_ dry wood termite infestations are = 


surface only, the Los Angeles Harbor 
_ Department has resorted to submarine 
inspection by divers. comparison 
of results was presented by E. V. Dock- — 


Engineer and Assistant Testing En- 


use of pentac hlorophenol emulsion, ‘and _ An ingenious method of prolonging — 


the use of sorptive dust. Dampwood 
termites are largely controlled by the 
elimination of the sources of moisture. | 


Wood Pole Research Program, 


‘initiated i in 1953 under the sponsorship 


of the ASTM and recently completed — 


Forest Product _ Laboratory, 


Brickeon | and L. W. 
extensive investigation has produced 
valuable information on (1) stre ngths 
_of five species of untreated and preser- 
vative-treated full-size poles and match- 
ing small, clear specimens; (2) relations 
between the strength of poles and the 
strength of clear wood; (3) factors af-— 
fecting strength; and 4) 


of two standard methods for testing full- ; 


ag em paper described the use of 

wood poles in in various types of building 
construction. During the past ten 

ars, a large number of industrial 


buildings have been erected, supported 


pressure-treate round timber poles. 


ound timb 
‘Treated Wood for Marine Use 
With our “astronau 


our “astronautic: al” ‘engineers 


so much in the limelight as they spend 7 
_ billions to reach the stars, we often for-_ 
the dedicated men and women work- 


ing with equal diligence to build, to 
safeguard, and, with small budgets, 


~ conserve billions of dollars worth of 
structures we already have. Typical 
the harbor engineers who, in 


Symposium on Treated Wood 


Marine Use reported their progress 


dev ising tests, analy zing materials, 


and restoring or prolonging the life of 


_ waterfront structures against the attack 
of voracious little creatures with melo- 
dious names—Limnoria lignorum, Mar- 
tesia, Xylotrya gouldi, Teredo teredo. 
The use of tre sated wood panels is 

a satisfac tory method for rapidly 
ning wood preservativ es. This: 
was reported by Thorndyke Roe, Jr., 
and Harry Hochman, U. 8. Naval 
Hueneme, Calif. Work in the same 
laboratory on a edure for evaluat-— 
: ing the toxicity of chemical agents to 
marine borers was reported in a paper 
7 by Harold Vind and Mr. Hochman. 
 . he test animals were collected from the 
inter rtidal zone of old piling—a- task 
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W ood. This 


the life of wooden marine piling by | 
wrapping with | pliable sheet barrie 
material such as rubber, neoprene, 
poly(viny! chloride), or similar material 


and L L. 
Angeles Harbor Department. 
barriers described were made of vitrified 
pipe, concrete, and corrosion-resistant 
metals, oo 


_ Bituminous Materials 
Roofing asphalts and pitches are sub- 
jecte d very severe exposure condi-- 


man 


Whitneck of the Le 


tions. L ight, heat, and oxygen produce — 
progressive embrittlement. Service 
stresses cause “surface attrition and 
eventually widespread cracking. These 
conditions were reviewed by a 
a Brown and 8. W. Sparks, Standard Oil 
Co. of . C sensi- 


as areas ntal interes 
ol Accelerated weathering tests provide 
a guide for ev valuating weatherability of 
asphalts under service conditions accord- 
ing to E. W. Mertens and S. H. Green- 
field, California Research Corp. A sig- 4 
_ nificant point made was that weathering 
_ characteristics cannot be associated with — 
the crude oil source alone as fluxing 
stocks, catalysts, fillers, and added ma- 


terials can definitely affect the weather- 7 


Raw materials and production meth-— 
ods for coal tar flat roof pitch were dis- 
cussed by M. D. Chamberlain, co-author _ 
with W. F. Fair, Jr., both with Koppers 
Co. Chemical composition and phy sical 
properties were described which are sig-_ 
nifie: ant in contributing to good perform-. 
is an industrial pitch? 
‘gan, Allied Chemical Corp., as cO- 
author with C. V. Pittman, Kogpers 
attempted to describe this class of bi- | 
é tuminous material. This material is pri- 
— used by industry in the manufac- 
ture of other products. Rigid require 
a are imposed. _ Among the uses 


‘. The adv antages of using glass fiber in 
i _ bituminous felt roofing was described 
very well by J. G. Hayes, Owens-Corn- 

ing Fibe gine Corp. Glass fi TS 


inforeemen ement overcome th 


weiler and H. E. Stover, Harbor Butte field, F linkote Co. 


manufac ‘ture and application of 
gineer, respectively, of the Los Angeles _ asphalt roofing | was - covered by L. —- 


be 


was dese ribe in a paper by C. M. Wake- 
interpret this condition was _ stre q 


Other by P. 


7 by the building code 


are in bitumized fiber pipe, as | 


-cizers and as binder pitches. 


Symposia H 


fici iency of bituminous in low 
mechs nical strength and plastic flow. 


Highlights 


Bituminous material as grouts, mas- 


an interesting field of usage, as described 


tics, and cold applied cements presei ia 
F. H. 


Haney, co-author with WwW. L. 


Haack, Certain-teed Products sCorp. 


Masonry | Materials 


The | fact that efflorescence is a com= 
plex phenome non and that differences — 
of opinion therefore exist on how to 


L. Roge rs, Riverton Lime and — 
Stone Co. Through work of 
ASTM Committee C-12 2 on Mortars 
for Unit Masonry, based upon a back- 
ground of research by: others, a pro-— 


- posed method of test could now be | 


-considere d by which specification limits 


coulr 1 be set that would be tolerant 
~ enough to take care of some of the un- 
certainties that stillexist. 
Reduction of 35 per cent or m 
the weight of structural cle 

units appears to be practic ‘able by 


duction methods. Rese: 1a 


ore i 


arch and test- 
ing data presented by Paul V. Johnson — 
and W. K. Soderstrum, Structural Clay ~~ 
Products Research Foundation, indi- 


that the interrelationships of 


certain phy ‘sical properties of light- 
weight units might differ from those in — 
-unitsnow manufactured. 


_ The need for a field test of masonry — 


mortar and grout was emphasized by 


Norman W. Kelch, Associated Brick 
Manufacturers of Southern California. — 
A simple method for making field- test 4 
specimens of mortar and grout for rein- 
forced grouted brick masonry was de- 
scribed. This method is now in use in— 
‘Southern California and re cognized | 


Building Constructions 


he use of in buildings 
and _other structures “ine ‘reased 
rears as a result 
the of many ne w mate- 
rials and modifications of existing mate- 
rials. This is true on the West Coast, 
ak the diaphragm is an important 
element in resisting forces induced by | 
earthquake shock or wind. 
speake rs at the San Francisco sym- 
posium dealt with this subject: Robert — 
D. Cousineau, Converse Foundation — 
Co.; and S. B. Barnes, 
B. Barnes and Associates. Full- 
scale tests of large nye 
discussed, and it was concluded that 
-coordinat ion is not any in 
loping s 
“ests abl ishin 


= 


— 
— 
— — 
| 
= 
4 
— 
— 
— 
— 
| 
q 
_ 
a 
— 
4 a 
— 
— 
— 
— 
— 
— 
= ‘ea; 
— 
— 


oust Meeting 
Holstein 


tell n, consulting ‘struc- 


West 


John J. 
tural engineer, presented the resu 
ral shear tests ge on a light-— 


1eer 
well as hollow concrete masonry wi all 
7 panels to determine diagonal tension 
shear values wes described by N. 
Kelch, Brick Manufacturers’ 
of Southern California, with 


aid of a colored movie. These 


panels were erected and te ‘sted 


fornia State Division of Archi- | 
tecture, 


Sandwich Structures = 

have been used in considerable volume 

both i in the aircraft as well as the build- 


materials: and 
ong history of service 


long. hist 
a number of testi ing progra ims. 
esti ablis hed to study the 


ance, nu 
effeets environme nt and service 
conditions on sandwich construction. 
Laboratory tests were reviewed by 


have been 
Marshall, Hexeel Products, Inc., 
many commonly used types of glass-- 


fabric-plastic core materials. Mr. Mar-— 


ack 


shall felt that correlation had been 
achieved by the laboratory accele srated 
and service degradation tests. R. F 
Zemer, Douglas Co., sum- 
marized the first of three exposure proj-— 
ects of a variety of types of sandwich 
construction and materials at 


ASTM test sites at Kure Beach, N. C., 


core 


and State ¢ ‘ollege, Pa. This was the 

first presentation of exposure tests 

programs spor nsored by ASTM C 

mittee C-19 on Struc tural Sandwich 


exposure 
k re ‘iewed | 
‘rman stated that ex 
+. posures are a valuable tool in evaluat- 
adhesives, but that field service 
data are required to support the lab-— 
oratory data, The durability of 
bonded repair system for aluminum 
honeycomb structures was given a_ 


the 


7 


Panama Canal Zone for periods 
up to two years. J. PL Reese, Martin 
Co., reported that there was no evi- 
dence of deterioration in the system 
using an epoxy adhesive. 
Temperature rise in struc tures ¢ lue 

solar heating was described, and_ 


| 


struc turally ade 
panded 


4 


the auspices of the University of Cali- 


ing cons struction fields. Because the ‘se 


severe test in the exposure of panels n | 


can be and use was 


A. Edberg, Koppers Co., Inc. This — 
was based on results from— 


and ia accelerated exposure devices 
Fade-Ometer and AWU). The ap- 
proximate colorfs istness on exte rior 


tests of a pilot structure using panels : posure of a pigment, or the relative 
faced with many combin: ations of facing _colorfastness of two or more pigments _ 


materials. 


Orgone Materials 


Paint 


use of latex ¢ even 
masonry, has proved so successful that — 
sales are now counted in tens of millions 
gallons each year. On exterior 
surfaces, however, failures have de 
veloped within the first year or two. 
Roy C. Simon, T he Dow Chemical 
-Co., described studies made to find the 
— causes of failure in outdoor applica- 
tions. Exposures over new wood and 
ove oil- -base house paint primers 
showed that the start of latex paint — 
film failure and the extent of failure . 
relate to the type of wood, the type of — 
graining in the wood, and to the type 
of latex syste he testing program 


= 


Hydraulic Fluids 


which differ i in chemical navure, cannot 
usually be reliably ted from ac- 
celerated 
relation 
and spe ed- up-fac tors” 
applied. Also, unless modified, the 
acceler: iting devices cannot luplic rate 
the influence of abnormal atmospheric 
conditions, for example che mical im-— 


Hydr: wulic fluids i in aero-space vehicles 


are: affected by: low pressure, rt idiation, 
ozone, dissociated gases, aurorae, and 
temperature extre mes. low pres 
sures encountered at high altitudes re 
quire that hydraulic fluids in cont: 
with the atmosphere have low vapor _ 
pressures. Otherwise, the residues from 


evaluated these to help in the ev aporation woul 1 soon ruin- any 


— rig of a suce 
for wood, and paints have now 
de ‘signed to meet the needs re- 

\ vealed by the testing progr: am. iia 

Ina paper on “Lightfastness- Testing 
of Pigment C ‘olors, Spe ngeman 
and G. Wormald, E. I. du’ Pont de 
mours & Co., Ine. ported light- 
astness corre lation data on a variety of — 
colors of markedly different 

chemical constitution dispe rsed. in a 
single vehicle system at a constant pig- 


ment volume concentration of 15 per 


cent. The vehicle was a good quality 
drying, medium length, soya bean 


_ oil modified alkyd. The finishes were 


sprayed to complete hiding on 
aluminum panels and exposed at an 
angle of 45 degrees facing south i 
- Florida and in Delaware. Panels were 
also exposed in an Atlas Fade-Ometer 
(type FDA- R) and in an J Accele rated 
W eathe ring Unit (X-1-A).— Results 
from lorida and Delaware were gen-— on 
erally que alitative agreement, al- 
though color changes in F lorida pro- 
at a rate. These 
r -colorfastn 
pigments ‘of the same chen 


tests 


s of 


-_ can be reliably compared in both wet - 


Ag 


H 


The Apparatus Exhibit dew many 
vary 


tical nature 


ssful latex syste tern: al dynamic seals Also, the scarcity 
of oxygen at high altitude drastically 


raises the coefficie nt of frie ‘tion. ~ Solar 
radiation, by itse Hf, does not 

cos 
be 


altitude, 
ular and atomic oxygen can 
‘react with materials at high 
altitudes. On the other side of the 
balance sheet, the attributes which ree- 
omme nd hydr: wulics for space flight 
are: great power, small volume, and 
accurate control. Tn_ his paper, “ Is 
vulics Out his World?,”’ 
George R. Keller, Autonetics a Di- 
vision of North Ame rican Aviation, 
Inc., stated that spec ifie jobs 
which hydraulic power will be called 
upon to perform are well within the 
capabilities of today’s technology. 
problems really center about the relia- 
bility of hydraulies environ- 
ment. 
] -etrole ‘um-derived hydraulic 
power and lubricate 
pumps quite efficiently, 


n 
na 


might result in the 


ontact with an ignition 


1 visitors to ad wide vaaleky of the lates 


equipment. 
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e panels with ex- 


developed. Francis and H. E. 


Sipple, of Shell Oa Co., described the 
pe fluid 


i fire resistance of an emulsion- ty 
gave tl 
nability tes 
of incidents in com- 
tions inv olving equip-— 


a 


some det ail. 


ment failures that exposed the emulsion 
to various ignition sources. 
. In present-day automobiles there are 
many accessories that have their own — 
hydraulic system, such as power steer- 
‘ing, power convertible tops. 
Present practice is to add a new actuat-_ 
ing mechanism for each device added. _ 
A central hydraulic system, analogous =| 
to the conventional automotive elec- 
trical system, offers the possibility of 
“oper: iting a number of devices from one = 
central power source. This new de-_ 
velopment was described in the paper 
on ‘ ‘Automotive ‘entral ‘Hydraulic 
,* Syste ms and Their F luid Re quire- be 
ments,’ by T. H. Risk, Motor 
various di 
irce should reduce 


st. This should mean 

lower ‘maintenance 

ts, and more trouble-free operation. © 

mater reinforced” 

-glass-fibe r mats and fabrics are find-_ 

ing increasing use in structures. The 

_ proble ms of de fining the properties of 

these materials for military applica- 

“tions are no less acute today than we 

‘similar problems specifying war 
4 


Plastics 


materials in the day of the sede 
H. A. of Nav: al Ordnar ce Labora- 
x at the reinforced-plastics 
‘mposium in San Francisco, pointed 
out that a supplier of seasoned wood for 
_ longbows for a medieval army might be 
“ leprived of his head if the quality of the > 
product found infe rior. While 
such drastic methods of quality control x 
are in little use today, there are difficult 
problems of describing and evaluating 
the properties of reinforced plastics 
for procurement purposes. 
— Pointing to one application where 
re inforced plastics are proving their 
worth, George Epstein, of Aerojet Gen-- 
eral, described a test cell for measuring 
_ permeability of reinforced plastics to 
gases at. pressures as high as sever: 
- thousand psi and at high temper: 
This test is — to filame nt-v 


tures. 


© 


progr 

eation with successive del 
of the plies during cycling and relaxa- 
“tion of adjacent plies. The test method _ 
is also been useful in ey the 
effectiveness of sealant materials to be 
used in reducing the perme ability of 
-_filament-wound pressure vessels. 
Present ASTM methods for ev 
ing mechanical properties of plastics _ 
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well as 


evaluating: 
is a cylinder from which both cireular | 


mets 


eraft: fuse ages, and truck trailers 


Symposia_Hig 
metal-to-metal adhe 
_ by F. Hahn. T he uropean air- 
_eraft industry has put heat-curing resin 
general use. Germ: an researc +h, how 
ever, has also covered room- tempera- 
ture-curing adhesives, which are 
pecially valuable for repairs in the fie ld. 
e work in the Inited States is. 
heat-c ‘uring adhe sives, the 
work on -room- 


aad 
W 


used ure nolic or 
epoxy-modified phenolic types. These, 
however, will withstand only short 
= exposure to temperatures above 
500 to 1000 F. Prolonged high tem- 
E, peratures break down the polymer struc- 
ture and dr: istically lower strength. 
described research in which 
inorganic compone nt (most 
factory to date: arsenic pentoxide) was 
ad led to the organic adhesive to pro- 
vide thermal resists mice, Results defi- 
nitely indicate that organic-inorganic 
adhesive s systems are one answer 
the thermal resistance problem 
-temperature re sistance: of five 
ives were ev alus ted by 
W. K. Lent. The 


ASTM President Frank L. oroy (left) 
and Felix Candela, Mexico City architect, | 
compare notes a3 to the Cement and 

Concrete Industry Luncheon, at which Sr. 


Candela was the speaker 


have not been found satisfac tory for 


determining properties of filament- 
wound — reinforced plastics. William | 
McCarthy, of ‘The Brunswic Balke- | 
oO. told the symposium that 
had dev ined some modified mechani- 
cal tests especi ially adapted to speci i- 
forced plastic s. He described tests and OT## nic sive’ re prepared 
presented date on methods for tensile, ceramic frits and applied to stainles tag 

compre ssive, and flexural strength, as steel, the material being considered for 

aring test and several dif- wings s and control surfaces of advanced 

varieties “ar. A_ special F ak from tests at 800 and 

ve proposed by Mr. McCarthy for 1200 F show great prorthise for this type 


ament-wound materials of adhesive 
filament-wound terials 


Electrical and ronic Materials 


L. 


specimens Mr. McCarthy was able to 
The service environment o 
varie ty substances with which 


ring specimens and straight specimens Electronic 
are cut. By testing these two types of _ Electrical Insulating Materials — ne 
obtain mechanical property values in oll is unique among those for refined 
both the hoopwise and _le ngthwise — petroleum products due to the type and 
directions corresponding to the prin- 
cipal directions of loading comes in contact. Service 
insulated oils be on more 
“se vere in recent years because electric al 
“Adhesion and Adhesives components are operating at highe 
While the word “glue” has bee loads and therefore higher temperatures. 
‘yelling to the more elegant term “ad- These problems have resulted in the need 
hesive’’ in past, years, the uses to which rare crude oils, bench-test perform- 
adhesives are be ing put have been ance criteria, and more field performance . 
multiplying rapidly. Twenty ye: arsago, data. N. W. Furby and F. J. Hanly, — 
there was no commercial production ‘of California Research € Corp., showed that. 
to- metal adhesive-bonded struc inhibited oils, much more suitable than 
Today, building spandrels, air- those now used, have bee n developed and — 
could be made available com 
among the growing list of items being The encapsulation of electric me 
glued together. windings is gaining widespread ind 
Much of this progress is ‘dean to 2 a trial acceptance. — Its advantages are: 
greater understanding of the maleouler high resistance to chemicals, moisture, 
physies of the adhesive mechanism. — and fungus; prevention of movement — 
Samuel Muchnic k ope ned the San and vibration; and exclusion of grit: 
rancisco with a review of and dirt from the windings. Ene apsu- 


tur 


Experiment al in 
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termany on resin formulations designed for stator 


strength, excellent adhesion, X- 
llent electrical and chemical resistance 
properties. Henry Less, of Epoxy lite 
orp., presented results of investiga- 
tions of four suggested test methods for 
evaluating the compatibility of 
wire and epoxy e mrnponnting resins: 
fie tests of motors, 


mittees serving the elec 
diseussed ASTM contributions toward 
solving some of the industry’s materials 
problems. J. H. Koenig described w ork 
on electronic ceramics in progress in 
Committee C-21 on Ceramic White- 
wares, Koenig, who is also ehair- 
man of the E lectronics Division 
= ‘rican Ceramic Society, urged the 
establishme nt in ASTM of a 
on e ‘lectronic ceramics to emphasize — 
the import: this fast-growing 
group of electronic materials. Elec- 
tronic ceramics, whie h include dielee- 
tr ics, insuls itors, Zo0ele -ctrics, 
conductors, magnetics, and composites, 
have made possible new designs and 
improved performance of many lec- 
tronic components and systems. 
The Society work magnetic 
materials, insulation, printed wiring, 
electron-tube materials was de- 


i 
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“a 


trial 


In the Garden Yourt where 
Mrs. P. E. McCoy, Mrs. P. V. Garin, 
Hoopes. 


Mrs. E. 


wastes tos sew age, 


was also prese nted. 
7 Subjec ts of three other papers were: 


treatment of water for once-through i. 


une | lec- 


actor cooling, | electric memb 


_ scribed by others, who then formed a _ trodialysis) demineralization of am munic- 


if panel to answer questions from the floor. 
_ Discussion was spirited and all left with 
4 feeling that this is a desirable kind 
of session to have at a national meeting 
whe ‘re ASTM work related 1 fields | is 
di 


Water. 
ater and Industrial Waste Water 


ic Industry in general, and W est Const 

industry in partic ular, is increasingly 

concerned with obtaining enough proc- 

ess and cooling water of adequate 

purity, and then with the further prob- 

a lem of disposing of the water after it 

is polluted by various industrial proc- 

esses. Ten papers covering these 

_ problems were heard at the San Fran- . 

Sample topics were: the de ‘termina- 

on of radioactive materidls ir r 

1e disposal of radioactive waters, 

pone the disposal of oil field brine is. The _ 
latte r problem has been solved by using 

untreated oil field waste waters of 

relatively low salinity for irrigation of 
local crops. One paper discussed the 
effects of various types of industrial 
wi istes on water for irrigation. The 

for munic treatme nt of indus : 


of saline water. 


— ipal water supply, and solar distillation 

Particular considera- 

was given in the third paper 
problems ountere in connection 


with materials for use in solar stills. = 
_ The use of cooling towers was shown 
to be valuable not only in reducing the 
amount of water needed for cooling 


Roy Henning could not be 


lition 


he ladies were e anterts ained soffee each morning, left to right: 


V. Noe, Mrs. G. J. Grieve, and Mrs. H. P. 


to attention of the proper ASTM 
group, nor do they know the rules of 
ASTM committee procedure in drafting 
and approving standards. Conve rsely, 
the AS’ TM committee personnel ¢ can- 
‘not give > full consider: ‘ration to a prop 
project unless it is prope ‘rly prese nted — 
and technical people acquainted with 
the problems are available to participate. 
the committee work. 
_ These problems were aired at the — 
second forum sponsored by the ASTM 
‘Special Administrative Committee on 
Nuclear Problems. Copies of the dis- 


purposes, but also in helping to reduce — cussions at the first forum, held in 


pollution by industrial wastes through $ 
_ keeping the waste at the optimum tem-— 
= for most effective treatment— 


as, for instance, in activated 
treatment of wastes from a paper prod- ; 
ucts plant. Since excess te mperature 
of waste water can be very objection-_ 
able, « cooling by suitable towers can it- 
self be an important treatment of waste 
water not re quiring o other treatment. — 


Radiation and 


Communication is the key to ASTM groups of 1 
committee work on nuclear st: undards. 


Many of those faced with the need for 
nuclear standards are not aware of all 
scope of ASTM standardization activity 

in this field. Many acqus inted with 


ASTM standards do not know how to — to 


the 


a 


Atlantic City in June, have been made 
available to industry. The function 
of this special committee is to establish 
between reactor tech- 
~nologists and the ASTM technical 
Tt was pointed out at 
= Francisco that perhaps too much 
emphasis has been placed on find- 
ing problems and for warding them to 
appropriate ASTM committe 
for consideration. Another ach 
roul d be for me of th committee 


A 


stor technologists and to 
recommend tuat the latter bring prob- 
lems directly to the ASTM technical | 
committees, become me mbers, and 
participate i in the committee work 

Another communications problem 
to do with advising the reactor tech- 


bring their need for nuclear sts indards —_nologist concerning 
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in the J ASTM technical committees on — 
_ materials for reactors. Several of those 


tes were amazed at the activitie 


Ss 
outlined in the transcript of the = 


ASTM Forum on Nuclear Problems. | 
‘This further difficulties in 


press had been notified months in 
vance of the second forum that copies 
of the transcript of the first forum would 
be furnished to anyone requesting them 
from AS’ He dqua arte 
group ‘of reactor tec 
nologists is now organized within the 
ASTM committee structure. In Com- 
mittee E-10 on Radioisotopes and 
Radiation Effects, Subcommittee II on— 
Radiation Induced Changes in Mate- 
rials has repeatedly emphasize its 
readiness to aid other ASTM commit- 
tees in problems of reactor materials. 
This subcommittee has also organized 
series of task groups to canvass the 
reactor industry on material problems. 


Whe these proble ms are definite 


established, it is planned to have repre- — 
sentatives attend ASTM tec ce al com- a 


Chair-. 
Alger, 
Be ettis 


consideration of specific 
man of this activity is J._ 

Westinghouse E C Corp., 


‘lant, Pitts burgh, Pa. 


ine reasing every = 
‘in American industry, _ it is only a mat- 
ter of time before ASTM adopts 
_ standard test methods for their use. 
sy ymposium was held to focus at- 


that might | be adopted as 


cen 
ioac tive. ring 
tea sponsored jointly 
by the Southern Pacific Co., the Stand- 
ard Oil Co. of California, and the 


Cali-- 
fornia Research Corp. Irradiated Pie 
ton rings were installed in the engines 4 
of several Southern Pacific diesel loco- 
_ motives. The radioactivity of the lu- 
bricating oil due to ring wear was mes 
ured in a counting well with Geiger 
Muller tubes. This procedure 
7 proved to be an excellent tool for 
investigating a wide variety of factors | 


that influence ring wear in diesel loco-— 


motives. 
Kur: anz, Nuclear-Chicago Corp., 


described a portable instrument for 
measuring soil moisture and de nsity, 
ve ‘oped as the result of a contract 
with» the Corps s of E ngince rs. Wi 
this instrument, individual de termin a- 
tions can be obtained in two n ‘ 
less; the ‘accuracy: is equal to or better 
in with conventional methods, and 
the cost is economical. Mr. Kuranz 
has drafted a proposed ASTM tes 


a 


standard 
detergency performance was attributed 


using electron spin resonance. 


radical structures have been identified, 


4 


test for laundry 
to the general use of carbon blacks as 
standard soils and limitations on meas- 
urement methods, in a paper by the 
Wyandotte C hemicals Corp. It was 


communication, since the technical suggested that a caleium-45_ tagged 


clay dispe rsed in lubrie ating oil be 
used as the test soil, since evt 
with this soil appear to be in bette 
general accord with pr: practical observa 
tions than do those with carbon-blac k 
One n major ‘problem in the cement 
dustry is the chemical analysis for mag- 
‘nesium. The standard magnesium an- 
alysis takes 28 hr, most of which is 
needed for digestion, filtr: ation, ignition, — 
and weighing. The portland-cement 
industry, which depends on chemical 
analysis for quality control, needs a 
faster test. Battelle Memorial In- 
stitute has developed a procedure using 
the basic method but labeling the am- 
monium monohydrogen phospha ite with 
phosphorus-32. This enables one 


amount of precipitate formed without 


arrying out digestion, filtr: ation, igni-- 
weighing. Using this proce 


tion, and Ww 
dure. on 
de ss than an hour. ri. 


e for magnesium in 


mate- 


tha at 
energy radiation are 
with: highly: reactive 
‘molecular backbone. 

sites, ~ealled ‘ 


generally alive 
< areas in their 
These reactive 


which continue afte irradiation. In 
order to study the se effects of radia- 
tion on plastics by evaluating them be- 
fore and after ir radiation, one It 
into account this induced | 

and instability. ‘of properties, “both in 
evaluating the effects and in consider- 
ing the application to which the ir-— 
q radiated materials might be put. 
was brought out by D. S. Ballantine 
of Brookhaven National Laboratory 
in discussing the significance to ASTM | 
of post-irradiation effects in irradiated 


L.A. Wall, of the National Bureau 
of Standards, described methods of de- 
tecting and identifying free radicals 
De. 
Wall described studies w ith poly sty rene 
and related polymers. While certain 
e said, full underst: unding : 
ation of the ESR spectr 
ehavior with temperature 
yet been ac hie, ved. 
Radiation effects on dielectric 
ties of silicones, particularly changes 
following irradiation, were discussed 
by C. G. Currin of Dow Corning Corp. 
He subjected several types of silicones 
to a three- to five- megarad dose using 


and inter- 
nd their 
have not 


é 


aluations 


the 
_make a direct de termination of to 
mittee meetings and help their 


to high- 


4 


“trapped free radicals,’ a one problem. The coverage of recent 
tention on several dures using both chemical and physicale thanges deve ‘lopments 


ist take 
activity 


‘Symposia Highlights 


obalt-60 | soure 


ce at roo room ten mpe wanes = 
and at 150 C over a period of 20 aa 
There was a relatively small subsequent — 
change in dielectric constant and dis- — 
-sipation factor. Post-irradiation effects 


were small and “usu ally lasted less than 7 


an hour. Mr. Currin | recommended 
for evaluating property changes 
7 _ due to radiation, the properties should 
* 4 be measured at least one hour and pref 
erably ten hours after * the radiation ex. 
posure because of observable 
changes immediately following exposure. 
Radiation n Effects ¢ and id Dosimetry 
Dosime one de finition which is" 
“any measurement of a . nuclear radia- 
— tion field or the absorption of its energy 
in matter,” was the subject of seven of 
urteen papers pre sented at this 
posium, One of t the Ww 


7 


dosime try nomenclature 
another covere standardization 0 
terminology for gamma and electron 
The papers devoted to dosimetr 
covered gamma dosime try, te chniques — 
for measuring reactor neutron spectra, 
reactor monitoring by calorimetry, 
removal dose as a measure of radiation, — 
dosimetry nomenclature in the United 
USSR, and uranium burnup, in which -_ 


the measurement of radiation dose is — 


gamma _ dosimetry 
was especially complete, one of the tech-_ 7 
ussed being the Fricke method 
recently is by the Socie 
( 


addi 


ment of the amounts and intensities 
radiation under given 
posure conditior ns, the 
covered methods of measuring and even 
predicting ne utron flux and neutron 
energy spectra in and around reactors. 
The paper on monitoring mixed radia- 
tion fields by calorimetry described 


paratus and procedures for measuring 


gamma radiation in calorimeters, which 


convert the radiation into heat energy 


Radiation effects on materials were 
“4 “consi lered in six papers covering both 
organic and mets ullie iterials, with 
particular attention to plastics and to 
7 reactor pressure-vessel steels. Also 
covered was the stion of radiation 
effects in unmanned nuclear-propelled 


~ vehic sles, where high radiation intensities 
4 relatively short duration may be re- 


total radiation and also separately the 


quired. A fundamental discussion of 
the : atomistic interpretation of radiation 
effects in metals was presented in an-— = 
other mee included a list of 


— 
— 
|! 
— 
— 
— 
— 
adioisotope Test Methods | 
— 
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— 
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West Coast Meeting 


Ceramics in Nuclear Energy aft: 


oa Rapid de -velopments in a the past few 
years in the technology of refractory 
oxides indicate that these materials 


will come into much wider use in the 


next few years, not only in the reactor 


industry, ‘but whe rever strength and 


_ oxidation resistance at high tempera- lead by flame photometry, 


_ As a moderator and structural mate- 


rial for high-temperature nuclear reac- 


: tors, beryllium oxide shows many 


J. E. Hove emphasized the 

"vances being made i in current research’ 
=... recent work, for ex- 

4 ample, beryllium oxide has achieved a 


In reactors in which the fuel consists’ 
of pellets of ceramic material enclosed. 
a metallic cladding, much closer di- 
“mensional tolerances than those usually 
ae ceptable to the ceramic industry are— 
required. The refinements in ceramic 
techniques necessary to improv e the 
oe on dry-pressed ceramic fuel 

‘pe ‘llets were discussed by F. J. Harting, 

Be a formula to predict fired density 

and dimensions based on the unfired 

pellet was compared with experimental 
L. Wisnyi and K. Taylor used cold = 
pressing and_ sintering techniques to. 
fabricate urania-alumina: fuel e ‘le ments 
and boron carbide _burnab le 
“ollow in 


poisons. 


Ww 
alumina fuel strips can be improved. 
Thei ‘ir strength and corrosion resistance 
be improved by higher sintering 
te mperatures, if dimensional tolerances 


ec The analysis of portland cement sy 


e and extent me distrib 
distinct over r the use 
of a fluorescent pigment or finely divided 
intimony oxide. Cet, 
The paper on fluorides conside red the 
collection and analysis of samples of 
- gaseous and particulate inorganic fluo- 
X-ray emission spectroscopy , applica- . “ten from the atmosphere, ‘with special 


Testing a and nd Analysis 


tion of X-ray - spee troscopy © to geo- attention to sampling i in such a way as 
chemistry, determination of tetraethyl- to permit the determination of the sep- 
and the © arate amounts present in the gaseous 
analysis of radioactive materials, were = particulate forms. In agricultural | 
among the topics covered in the 25 _ problems in particular, the form in 
papers presented in the symposium on which the fluorides are present has a 
-etroscopy. All curre nt tec ‘hniques major effect. Small variations in sam-_ 
in emission an pling location: near vegetation — were 


id absorption spectrose opy 


were discussed, including the ne wer 


- methods for atomic spectroscopy. 
growing importance of X-ray 


strength of nearly 30,000 psi at 2200 F. spectroscopy, both emission and fluores- 


ence, was considered in four of the 


a teresting look into the future of X- “ray — 
fluoresce nce instrumentation. 
Recent developments in close ly re- 

lated techniques now growing rapidly 

in importance—nuclear magnetic reso- 
nance spectroscopy 
magnetic resonance spectroscopy—were 
presented in four of the papers. New 
developments in circuits that propagate 


slowly traveling waves, as 


magnetic resonance tee chniques and 


papers, one of which seindided an ‘in 


and electron para- 


in masers 


shown to have surprisingly large effects 
on concentrations fluorides 


With ‘automobiles proving to be one 
of the more serious sources of | atmos- 

phe rie pollution- 
to the t typ 
eS ‘the eyes 2 anc 


 posium was devoted to a paper on a 
new type of engine, still in the experi-_ 
mental stage, that is claimed to greatly | 
reduce the proportion of unburned 
hydrocarbons i in the 


—the 


to air pollution, compared them with 


and similar applic ations, were pre-_ could be expected from the new 


sented in addition to consideration of 
general principles and applications 
magne tic Tesonance spectros trose copy. 


‘Air Pollution Control 
The timeliness of the symposium on 


air pollution control at the West Coast 
Meeting w: as brought: home fore ibly 
whe n, during the morning session of the 
mposium, a smog condition developed 


cient seriousness to require the author 


in the San Francisco Bay Area of suffi- — 


and density can be held within limits. | 3 of the first symposium paper to return 


engine, and also discussed other ways | 


of (such as afterburners) — ing the 
of 


polluts ints from automobiles 


Nondestructive 


at the § Symposium on Nondestructive 
Heating in the Missile Industry. 
paper sponsored by the Naval Ordn: 
Laboratory described the use of 2- e 
26-Mev X-rays to measure defects in 


With boron carbide, the high sintering 
te mperature of 2150 C is the most im- 
porte ant factor contributing to its high 


and very good corrosion resist-_ 
= 


XK. Taylor and C. H. MeMurtz 
described a spherical grap shite matrix 
ele ment fueled with uranium dicarbide 
and clad with an impermeab le layer of 
Silicon” irbide, for. use in a pebl 

led reactor. The prin fune- 
‘Gen of the silicon carbide cladding i is to 
retain fission products within the ele-— 
“me nt. The work has shown that the 
present element is satisfac tory in most 

ets, except for impact strength. 
Ree ent work on the hot ofa 

powde r mixture of and aluminum, 
contained in an aluminum can, into a 
long aluminum-clad shape from which 

Ee reported by R. A. Noland, D. E. 
} Walker, and L. C. Hymes. There is a 
conve y from | the billets 


individual fuel elements are sheared, 


to his office at the headquarters of the » the prope lant of rocket motors from 30_ 
Bay Area Pollution Control District. : to 60 in. in diameter. Defects and dis- 
‘The paper had discussed those ZCO- continuities in the propellant affect 
graphical and climatic conditions which — the performance, re ‘lis ability, and safety 
constitute in air pollution potential the rocket motor. The detection of 
along the California coast. Here, at-— even the smallest of ‘the voids is im-_ 


mospheric— temperature inv ersions 
low altitudes are prevalent, and hori- 
— zontal wind movements often are not 


le-bed, = adequate to dilute : and rem move any large 


amounts of. pollutants, 
‘a Other papers covered the ma making of 
w wind and weather summaries for chem- 
‘jcal plant design and air pollution con- 


trol, the use of fluorescent dyes as air- 


borne tracer materials, the determina-— 


tion of gaseous and particulate inorganic 
fluorides in the atmosphere, and the. 


colorimetric determination of —formal- 
dehyde and methanol from combustion 


sources. 


~The use of fluorescent dyes as tracers — 
‘was shown to provide a rapid and ex- 
tremely sensitive method for de ter-— 


“fon 


portant in determining the relation-— 

ship between void size and motor per- 
formance. §g. © 
The nuclear and space tec hnologies 
require stringent inspection n of materials 
used in reactors and missiles, to 

gree far greater than "before. 
for this type of inspection has become 
the basis for interest in the ahaa : 
characteristics of high-energy X-rays. — 
New types of particle accelerators, — 
capable of produc ing X-rays in the 
multi-Mev region, have been deve loped 
for practical use within the past few 
years. A paper from the High Voltage 
Enginee ring Corp. prese informa- 
tion on X-ray equipment and tech 


: niques in the 6- to 30-Mev range ia 
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butions of current automobile engines 
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a 


~ soon decided that some means of simula- 


7 would be necessary. Much ingenuity 


 sile designer who, as a result, feels obli- 


Honeycomb constructions, with their -_produe e structural 
high strength-to-weight ratio and ability _ failures in jet aircraft. These failures, 
interrupt erack propagation, are usually concentrated the flap, wing 
now widely used in missiles and high- trailing-edge, t tail, and afte fuselage 
speed aircraft. However, in order to areas, occur as sudden, large-scale skin gytcome of committee work to their ey 
maintain these characteristics the ad- failures and as extensive cracking dur- adv antage. An illustration of 


hesive bonds must be secure and uni- ing the service life of the airplane. z tactics in ASTM committee work was _ 
4 


"groups may ‘attempt to 


form. Ultrasonic inspection has proved — Robert H. Vreeland, of Douglas Air- given by F. N. Hveem in commenting — 
to be of much help in evaluating ad- _ craft, described to— ‘the fatigue sym- on ASTM standards for highway mate- 
e-bonded aluminum structures. posium a test proc edure for obtaining rials at the San Francisco mee ting. He 
North American Aviation, Inc. de- basic information that can be used in referred to the problem of establishing 
_ seribed its experiences with these struc- the design of surfaces for resistance to limits on the alkali content of portland 7 
; representatives from Convair, this sonic fatigue. This method makes cement. Of the seven-member working 
Aerojet General, Martin Co., and Mc- _use of a jet engine mounted in a test’ group, three were - producers. The 
~ Dons ald Aircraft joined in the discus- ‘ a stand w hich has considerable area be- — consumers provided exhaustive data to 
sion. tind it. Spee imens are subjected toa — show a need for restricting alkali con- 
noise environment in this area closely of cements where reactive aggre- 
_ approximating that on the surface of a gates were involved. The three pro-— 
airplane. other ducer membe rs, on the basis of limited 
ties missile space pro gram, re is late _ data showing that the restriction on al- 
a great search under way to find suit- content not be a complete 
able materials whic h, by the process of it, mis solution, voted “no,” thus pre venting 
ablation, can offer the | protection _ 4n contre anned aircra ian an optional limitation on alkalis in 
aad siles and space flight struc tures portland cement. Mr. Hveem gave 
aust housings: of space ve hicles. = re several other examples of ASTM work 
Lf Cie ) © 
ation is the now familiar process of Bell Aircraft Corp. having been to a standstill by 
whereby a surface layer of a material to r, of the Sp such tactics. On of test 
sacrificed is gradually sloughed off, methods xy ASTM com- 
and, in the Process, carrie ‘Ss away heat ti of early mis ile” mittee ir Hiveem highly 
th: it would otherwise be absorbed by the complimentary, praising the conscien- 
structure beneath. Confronted onents subjected to pail a moder 
w ith the problem of developing suit- ate of cles. They subj 
“ab le materials for such uses, researchers against any _ changes in the Society 
= -walled tube S, note the d and un- organizi ition which might te nd to favor 
hed, of type 403 stainless steel, or protect the interests of producer 
internal pressures to produce low- “manufacturer. 
‘eycle fatigue failure. Fatigue strengths repare ly He 
has been displayed in the use of high- sae: In a pre pared | re ply to Mr. — 
temperature flames, electric arcs, mol- unnotched flat axially loaded speci- Prof. K. B. Woods, past- -preside nt of 
ten metal baths, rocket exhausts, and mens of the same material. un- te pointed out that the work 
like, for studying the ablation proc- _ of ASTM is definitely democratic and 
i. # _ notched tube fatigue strength was less the regulations are such that no one 
ess. While a gre at deal of date have than the unnotched flat specimen, but. 
collected and workab le the ories group can dominate the proceedings _ 
of the abl: ition process: dave lope d, still ] the axially loaded for long. ASTM procedures—democ- 
eeded vardsticks for notched specimen. acy in action—may be somewhat less 
Although fatigue universally efficient than more autocratic methods 
aluating the “ablation” resistance of recognized as a 
are certainly best from nearly 


‘to combat it are large ‘ly haphazar¢ very angle in the | “ Le - 
As an indication of the need for stand ‘stated E. T. Haire, of the M: Co. 


- ting these conditions in the laboratory 


phenomena in quantitative terms and 


ard tests, Herzog and Donaldson, 
U.S. Naval Onder Test the Haire described various fatigue pects of ste andards and changes needed, | 


~ emphasized the critical need for a Prof. Joseph Marin, of the Pennsyl- > 


outlined a system of procedures de- _ ia State , . 
reliable short-time test to” evalu: ate vania State University, urged that 
_ ‘Signed to insure uniformly adequate - strength testing be established on ‘the — 
fatigue strengths and to maintain crack- phasis of true stress-true strain. 


iterials for rocket nozzles and nose-— 
cone insulators. Without such a test, 


the materials er ngincer has found it anyone familiar with strength testing 
‘difficult to instill hese brief dese sitions rely touch knows, present. AS’ tensile strength 
the fringes of the vast areas of investi- properties are based 1 upon. original ‘cross 


gation covered by the eleven papers sectional: 


free service structures. 


eas even though the cross 

gated to test materials in actual missile 
presented a his” ‘symposium. her 

structures. ittle ean be learned from sented tt us posiu t section at fracture m: be quite diffe rent. 


one-shot tests, and they are extremely age McCoy, vice-president of Ameri- 
age; propagation; development ean Bitumuls and Asphalt Co., said 
time-consuming and costly, 
‘The p papers in this symposium ot it. «testing, ‘in the design stage, of a heli- sound standards should be dy- 
line a number of methods that have namic, because progres — tied to stand- 
ised to test ablation characteristics ards and they must be dynamic 
of aterials. The published proceed- ading spect g keep pace with industrial progress—_ 


nents ¢ e He “ 
“ings will peovide ter Gade n s and s structures. even to bring it about. He said “the 


velopment of standard methods so. increasingly rapid developme nt of the 


vitally needed in this important field. General newer materials and equipment with — 


Standards— Changes" Needed? new and difficult demands on materials 


isizes the grave need for adequate 


While ASTM work by and large 8 methods and specifications.” 


eraft companies have shown that jet ing the | fact at times v: wrious 
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Mate rials 


us in of 
our country, both economically and 
militarily. Aluminum is a classical 
example. Aluminum aireraft were a 


range and performance over their 


wood, fabric, and wire predecessors. 


*F rom this early beginning, aluminum — 


become an almost indispensable 
material to both our — economy 
national security. 
Titanium is now in a situation com- 
parable to that of aluminum 30 years 
ago. This extremely versatile material 
Was brought to its present state of de- 
through the expenditure of 


ely 
tion al security. Supersonic fighte rs anc 
bombers like the B-58 employ it for 

Weight-sa 

ing  pree ludes the use of aluminum. 
"Titanium is already beg ‘ginning to find 
civilian applications. The chemi- 


excellent use where severe corrosion is a 


"Synthetic materials such as plastics 


and rubbe rs have had profound i in- 
t ury well being. Early aeronautical 


in its contribution to na- 


cal industry, for example, is putting it to 


fluence on both our economic and mili- 


ipplic ations of pl: ation resulted in con- 


siderable weight savings in cockpit en- 
closures, and plastic radomes contrib- 
uted significantly to airborne radar. 
Chese early military uses of plastics led | 
toa host of civilian applications. Even 
wider use of plastics can be expected as 
= result of the extensive rese: 
fortunate ‘ly, plastics have tended to re 
q standardization both as to quality 
and performance. The efforts of this 
_ Society to provide the required stand- 
— ardizs ition will help us to fully exploit 
these materials in military applications. 


~The German work on ersatz materials 
- during World War I, necessitated by the 


partme nt prive ate indus try. y. Un 


British blockade, resulted in the produc 


is tion of the first synthetic rubber. 


off from its source of supply of ns 


.. Taken from an address presented at the 
ment Command, Andrews AF B, W ashington, 


President's Luncheon, Third Pacific Area 
National Meeting of AST M, San Francisco, 
Jalif., Oct. 14, 1959. 


n t 


in 


> ‘mendous breakthrough with respect 


¢ tlmost two billion dollars of governmen- 
me tal funds. It is already paying off 


iving applications where heat- 


varch and de- 
ve lopment. programs of the Defense De- 


ing 


~ 1Commander, Air Research and Deve slop- 


Ae 
e 


Aer 


rubber, Ame ‘rican industry concentrated 
on additional sy athe ‘tic rubber ve 
ess enti al civ vilian milits ary 
1ents during World War i, 

suc as, seals, and gaskets for hy- 
draulic systems; aircraft and auto- 
motive tires; and the self-sealing fue 
silor-ms mate rials has solved 
problems of our “mode Air 
Foree. For example, specially 
pounded sy nthetic _Tubbers were de- 

veloped for jet and rocket fuel systems. | 


_ tank. Continued development of these = 


possible Ww ith- 
the 


their guid- 
ance,  com- 
munication, 
and control 
systems. § 
Close on the 
heels of the 


military applic ations came videspre 


_ The B-58 Hustler is a major addition commercial ues in radio and television. 


to. the deterrent power of the United — 
«States. Its supe rior performance is 
largely due to the employment of re- 
— cently developed materials and radical 
departure from past materials utiliza-_ 
tion practices. Its aircrew enclosure in- 
cludes a newly developed, heat-resistant, 
t ranspare ent rubber as the interl: ayer 
material. Conventional riveting of the — 7 
airframe is replaced by bonded sandwie +h 
construction. This construction is 
two types: ‘stainless steel brazed to 
~ metal honeycomb for resistance to aero- 
dynamic and engine heating, and alumi- 
~num bonded to plastic for rigidity and 
efficiency. Titanium is employed stra-— 
tegically to provide weight savings and ‘ 
increased strength at elevated tempera- 


tures. 


The Air Force is pla wing even stronger 


~emphi isis on the use of composite struc- 
tures. Ne wly developed brazed st: ain- 
ess-stee 1 sandwich construction — 
planned for extensive structural 
tions in the B-70, thereby contributing 
the superior of this ad- 
vanced weapon, 
Materials de .velopments: and pioneer- 
ig milits ary uses such as these pave the 


In this brief an: alysis of the important 
role that mz gecenyg play in our national 
defense, the area of solid-state devices — 
should not overlooked. An excellent 
example, the transistor, was a technolog- 
ical breakthrough which occurred 

shortly after the discove ry of methods 
for producing super-pure materials in | 
the form of highly perfect single erys-_ 
tals. These devices virtually revolu- 
a tionized military electronics by setting 
7 the stage for miniaturization and in- 
creased reliability. The modern weap- 
ons now ensuring the security of our 
nation woule 1 probably | have been im- 


The potential of solid-state research 
has bs arely been scratched, Just  re- a 
cently, the maser, infrared detectors ‘, 
and new magnetic materials have been | 

de veloped as a direct result of such re- : 

search. major effort of the military- 
civilian scientific community is re quired 
to fully investigate ina timely, well CO-- 
ordinated manner the -solid- 
ences. Methods of crystal p 
must be devised, and studies made > of 
the properties of ultra-pure mate rials 
such as the rare earth elements, refrac- 
tory metals, and intermetallic com-_ 

pounds. -High-purity elements offer 

means of building materials of desirable _ 

properties by introducing selected im-_ 


-Puritie s or impe riections, 


Mie roscopic crystals, te rmed ‘whis 
roa 


have phenomenal mechanical prop-— 


‘whiskers,’ for 


erties compare: 1 to large, macroscopic 
crystals. 
ample, howe a stre ngth on the order of 
100 times that of bulk iron specimens. 
Concentrated study of these ultra- “pure 
materials in fine filament, platelet, or — 
thin-film form may unlock many secre ts 7 


weight reductions of structural members. 
Research such as this in the solid-state 
sciences can ultimately result in | 
new materials for commercial use. 
I became very keenly aware of the <7 

portant role that materials play in our — 
national defense efforts while directing — 
the Air Force’s ballistic missile develop-_ 
ment program. Many of our hardware — : 
problems had their roots in the basic 
materials of construction. Let me cite 
three examples connected with our work 
to solve reentry, propulsion, and guid-— 

problems 
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acce ‘rations, ae cele rations. 


From a materials point of view, these 
environmental trends boil down to two 
reentering the earth’s atmosphere. important facts: first, the search 
I consider the development of the nose new materials must be accelerated; and, 
cone which satisfied this requirement — second, such new materials must be 


hose cones were 
could withstand the tre mendous fric- 
tional heating and loading encountered 


one of the outstanding  scie ntifie ac- es made consistently available in quantity 
complishments of this century. The — and quality upon which a designer can 


are exclude Four inter- 


pee lated phases are bei ‘ing pursued; they — 
involve design, materials evaluation, — 
fabrication, and component _ testing. 
Design techniques for the employment 


brittle heat- resistant materials are 


— in development. To date, many 


materials have been sc ‘reened, | eliminat- 


evaluation, testing, and selection of ma- 
terials were of prime importance. Y ou 
readily understand that the urgenc 
of the ballistic missile program "woul 1 
not permit a pure-research approach to. 
solution of this ree ntry problem. 
For example, we « seid not afford the 
time to start from and c come up 
with a test- tube n cenit possessing all 
racteristics required. OW e had 
ailable _ in quantity and quality 
Even 80, it was necessary to devote val- 
-uable time collecting extreme-tempera- 
ture property data on laboratory speci- 
-mens and small models, and finally very 
expe nsive full-scale firings. Such an 
approach, although it yielded a suecess- 
ful solution for our first generation of 
missiles, was not without 
performance penalties, 
*s \ second example I should like to cite 
oncerns propulsion. The engines for 
_ the Atlas missile are a triumph of engi- 
neering. In this development, it was 
necessary to incorporate a re ‘gene tative 
n combus 
s Ww 1ot, and still are 
10t, available. “Any cooling system 
adds weight and introduces engineering” 


complications. This definitely extends 


our development cycle, increases costs, 
degrades performane ‘e—all of which 
-impe ‘des our e fforts to maintain a flow of 
superior weapons to our strategic and 
de ffensive airforees, 
a lhe third example I believe vy worthy of 
mention is the guidance system for the 
ballistic missile. It was quickly ap- 
parent that such a vehicle would need 
extremely accurate guidance if the war- 


head was to be delivered reliably to a 


military target thousands of miles from 
= the point of launching. | 
system must be producible i in reasonable 
"size, we ight, and price for 
-milits ary applic ation. 
‘system, the steel gyro, required signifi- 
cant impr provement. Deve ‘lopment of a 
unique special metal gyro was a major 
contribution to the successful solution 


As we advance from this | first. ge genera- 


tion of Atlas and Thor missiles toward — 
more sophisticated missile and space sys- _ 


tems, demands placed on materials are 
even more severe. Extreme heat is the 
major problem. Aggrav ating this prob-- 
lem of heat will be a hostile environment 


consisting of high vacuum, cosmic radia-_ 


tions, dissociated and -jonized gases. 
— We are also concerned with dynamic 
conditions induced by noise lev vels ‘Is, 
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Bes o rely on materials that were already lustrated by the fact that many critical — 
= parts of rocket motors must be 


help guide this inspection. 


Such a guidance | 


ractical 
The heart of 


25K 


rely. In this regard, ASTM has one of — ing all but a small, select list, such as 
the missions most respon sible our silicon « carbide, graphites, molybdenum: 
economic milits ary well bei ‘ing. alloys, and seve heat-resist coat- a 


governmental agencies 
quality is built into the Zaiean 


consume, 


This qu: ality requirement is vividly il- — 


leading edges and tested. Design cr 
teria emerging from such a realist 
program should greatly assist designers _ 
_ in the efficient employment of heat- re 
sub- sistant materials; 
~ jected to 100 per cent radiographic and do not want to give the i impression _ .< 
ultrasonic inspection to ensure that no that only prototype data are required. _ 
~unsound welds or subsuriace imperfec- Equally serious is the lack of laboratory — 
tions are present. AST M standards — test methods and equipment that will | 
reasonably simulate the complex stress 
a Historically, the evolution of a new fields and environmental conditions to es 
‘tala has been a lengthy process of | which materials will be exposed. . 
development, testing, and production — good example of such a stress field 
engineering. In our continuing job of seen in the thin-wall motor case for 
strengthening the deterrent power of 
United States, time is probably our most 
critical resource. We cannot afford ve te must design them on the basis of labora- 
luxury of leisurely nt. We tory ma ate rials that 


solid-fuel rockets—essenti: ally a pressure — 
vessel. The builders of these cases 


safe ty must ther n 1 be i ine ncorporated i 
design, and many full-size cases press 

tested. If more sophisticated 


rials-testing procedures could be deve - 
phase of materials is an integrated test- A 


oped and standardized, time-consuming | 


and expensive operations such as the se 
with the rocket cases could be mini- 

potentially useful materials are fabri- mized, 

cated into nozzles and fired in miniature 7 We must able simulate the e 

7 a motors employing a variety of vironment of space in our laboratories if 
 propellent combinations. The mate- the expense of full-scale firings into 
rials which show up best are then fabri-. 4 space vo collect data is to be held to the 

cated into full-scale nozzles and tested 


absolute minimum. For just 
by a second contractor. The nozzles launching of a research roc ‘ket into” 
fired in both the miniature and full- 


space—one that carries a reasonable 
seale facilities are examined met llurgi- 


load—the cost can approach several 
 eally and evaluated by a third contractor. millions of dollars. But since adequ: ite. 


The results are quie kly transmitted to laboratory simulation methods are lack- 

all propellant and roe ket engine de- eit g, this appears to be our most timely 

Another nt concept that 


many of these ste ps as possible are pu ie 
sued concurrently. Le t me illustre 

ith an example. Our search for rocket. 

nozzle is being intensified. 


Concurrently with the development — 


ber manageme 
been introduced into our materials For the 
program is prototype evaluation. This effects of low v acuum, unatt 
_ approach is intended to fill the gap be- ultraviolet radiation, temperature fluc- 
tween laboratory results and construc-— tuations, and high-speed particle erosion 
of full-scale components. or ex- on a mate rial under a fluctuating stress? 
ample, in 1958 a large contrac tus al effort Laboratory testing et uch of these 
was initiated to investigate the feasi- . variables will give clues as to the individ- 
bility of utilizing avail: aan I want wa effects. However, only by the de- 
to emphasize this word available— velopment of combined environmental 
heat-resistant materials for joo rsonic pees can the designer employ the re- 
le ading edges. The boost-glide vehicle sults with a high degree of confidence. 
¥ concept forms ‘the basis for this study. Effort by ASTM in deve loping and — 7 
andardizing such testing procedures 
hould contribute much toward this e nd. 


Emphasis is being placed on reusable 
_rathe r than expendable structures. 


2500 to 3000 F. 
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= into the management of our materials 
# 


in the thermionic materials. New techniques, 8, 
Aerospace Age such as electron-beam melting, the use 


of extreme pressures and temperatures, been e are to the 
a development program is one of caleu- and molecular engineering, are be S science and industry, which 


lated risk. Undersuchan approach, we exploited in our attempts to sy nthesize ASTM represents, to help us find satis- 

are locking for technological break-— classes of materials. factory solutions to these problems. 
throughs that will give significant gains Much of this work must be The Soviets are also confronted with 
in materials capabilities. In other in the calculated risk category because 7 the high-temperature and spatial en- 

product improvement of well! es-. the complexity of the technica! proble vironments. We know they are con- 


_—- _ tablish «d commercial materials has been to be solved. For example, there are centrating on the development of ma- 
mphasized. Examples of materials severe brittleness problems terials to endure in these environments. 

a which work is now being stressed in- . with beryllium and the refractory They can use their dictatorial powers to 
clude bery a the re frac ory metals, Graphite and the refrac tory channel practically unlimited funds and 

metals, graphite, inorganic rubbe rs, metals oxidize rapidly at elevated tem- technic val people into their military 
Recs struc tures, fine filaments, and ‘pe ratures. Considerable effort has been’ ir effort, and materials cee and de- 
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ing as gnificant prevent needless duplication, waste of 


“manpower, time, and money on our part qui = availability 
“afford to be best j in this develop- to develop a comparable standard. guaranteed. Adherence manage-_ 
race. The cooperation and par- On the other hand, Iask ASTM to con ment designed to shorten the 
ticipation of ASTM toward the rapid Salone more so than in the past— time span from test-tube to on-the- 
evolution of promising — test-tube ma- its voluntary assistance in research and shelf materials capability will contribute 
terials into reliable materials of construc- standardization of advanced materials. significantly to the development of 
will contribute immeasurably ~The help of ASTM is particularly qualitative ‘ly superior air weapons. 
toward our success. ited for standards and environmental — IT know that much of our military 
ASTM undards are an integral part testing techniques for the newe r ma- thinking and requirements are injec ted 
of many military specifications, and terials such as beryllium, refractory into the wide diversified efforts of ASTM — 
many of our Air Force procurement con- _— metals, ceramics, and high-temperature because of our extensive membership 
= sts directly reference adheren nee to coatings. and participation in the deliberations of 
ASTM standards. E ven n wider use of = In summary, Se milits ary require- its technical committees. I intend to 
_ ASTM documents can be expected. In om and spatial flight | continue my encouragement and sup- 


fact, whenever possible we would like with peed reentry have port of this worth-while activity by 
naterials tech- ople in the Air *h and Develop- 


sp 
.. them without changing a single as- —_—introduced a new era in ials 


inn 
pect, even the cover page. This will nology. Our actions must insure rapid 


ment Command. 
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growing reservoir of sound knowledge 


srials, ‘and P Progress ress of the properties of materials and how 


best to evaluate them. There is 
= to elaborate on this contribution 
progress. By way of example, one 
LAQUE need refer only to the program of this 


present meeting, which is the largest 
ever held by the Society in terms of 


ASTM, Ma a- They enable produce rs to p place realistie the of technical sessions and of 
teri: and Progress, can be arranged on the compositions and papers: to be presented. mere 
in six ways. The sequence used in the ss prope rties of wh: it they are able to— q glance at the titles of the some 230 — 
above title is the one that first came to re ially response papers in fifty technical sessions is a 
—* 1. After examining all the other — their customers’ dem: inds and needs. — convineing demonstration of — the 
possibilities, it still seemed to be the ee these standards are dynamic oa contribution that the Society is making 
best . The order represents a series in subject to continual revision as im- — to our know ledge of materials and their _ 
which each following word suggests a and properties ful properties. 
contribution from the preceding one soas become commercially feas sible, they are The imports of materials to 
to form a natural progression. On such not only r responsive to such advanced progress in general hardly needs to be 
a basis it would be possible to defend needs, but serve very weil to reflect os emphasized. One can instantly bring | 
other arrangements. For example, one the progress to which the work of the 
could assert at advances in materials AS ASTM has conteibuted. 
th as progre listic ally the lev 


to some or rinee ring 


one could cl: laim that the sometimes called factors of ignorance. neration of power from _ nuclear 
growth of the ASTM in size and impor- This, in turn, permits savings in cost _ sources will depend’ more on improve-. 
must be influenced by progress weight, which make advanced nts in materials and the way 
in’ general and that. it benefits from designs of structures and machines — _are used than on solutions of problems in : 
increases in the importance of materials. ally feasible. It also serves to realmofatomic physies, 
But since I Wish to deal with the conserve our resources by avoiding the The extent to which man will be 
contributions of the ASTM both wasteful use of the excess material to jonrney into outer space and— 
materials and progress, it is in ele it would be required if materials especially to return safely, and the time 
that the ASTM oom » given first ‘could not be used with the precision that must elapse before such activities 
billing. that the AST M Standards permit. < become practical will be controlled 
a) First, let us review some of the w: ws The Society’s publication of tec thnic al principally by the solution of materials 
in which the ASTM takes part ine papers in its annual Proceedings, its 7 proble ms. This is illustrated by the 
improveme ntsin materials, Speci: al technical publications, and ‘importance of the ¢ of material 
4 This begins with the Socie ty’s re- M augme or nose cones of space 


guidance and stimulation of 
Administrative Committee on Rese “are 
an id through the activities 
working committees, 
this research ar 
directly at some new 0 
mended practice, which are fin 
products of the principal ASTM ac 
described in pape rs prese nted be 
the Society and printed in its public ——— 
tions is not identified immediately 
with any particular standard, procedure, 
or practice, but in practically every — 
ease the results sooner or later extend 
* improve these ASTM end products. | 
There is little need to emphasize the 
4 contributions to “progress that are 
made by ASTM Standards. Ina very 
tical way, they enable users of 
" materials to dese ribe what they want, 
* Take — an ad presente d at the. 7 PRESIDENT L tut Ta 


Mee ting ‘a AST M. § San F ASTM President Frank L. (left), holds cross-section of steel pipe 4 


with steam at 2000 psi pressure and 800 F. In the back—the cross-section of pipe that 


i ' President, ASTM, and vice-president and : would be needed if same steel were to be used at 5000 psi and 1200 F. At the right, 7 
manager, Development and Research Div. 


The International Nickel Co., Inc., New Fred F. Van Atta, assistant secretary, ASTM, holds cross-sec ction of nicke | stainless stee 1 


being used with steam at 5000 psi pressure and 1200 F. 


1 survive the hes ting effects by becon oming so ‘so strong as to sa war a his associates whom he re presents 0 on _ 
when reentering the earth’s unattractive to our enemies as_ bei ‘ing occasion. 
atmosphere. “unduly waste ‘ful of our resources and In cone lusion, I should like to remind 


more economics al gener: ation of energies. Such an attitude fails you of the motto of the air force of 
steam power using coal, oil, or gas < take into account the benefits out- * ‘home ‘land, Canada. It reads, Per 
fuel is dependent on operating at as the fields of war and defense  Ardua ad Astra. W ith 6 some 
high a temperature and pressure are derived from the efforts translation, this says that if we 
possible in the boilers, steam lines, and these purposes. Res ults of these efforts | work hard enough to overcome our 
turbines. Since 1905, the operating v are frequently put to more extensive 4 adversities “an pe 
pressures and temper ratures in steam and more persistent use in what we ame at’ the AST 


power pl: ints have risen from 200 an ¢ all civilian applic ations. = carry its, eof the load in over- 
at 500 F to 5000 psi at 1200 F. old example is the armor-plate Cor ning tl vies that arise in 
The economic advantages that t have by Krupp prior to” field of mate. I am equally 
“par ulleled this trend are illustrated by Pe orld War I. This seal has been ‘mt fident ths at General Se hriever and ee 
the fact that in 1905 it took 6 pounds ever since for gears and hi direction: will 
of coal to produce 1 kilowatt-hour of bearings and probably has served man-_ 
_ power; today, _ the rate is 1 pound per __ kind more effectively and to a greate = ' 
kilowatt hour. The demands for better e xtent for these purposes than it ever conc 
‘rials that accompany these did for the warlike purpose that st imu- ultimately, reac 
advances are illustrated by noting that iteditsdevelopment. 
if the same steel had to be used for _—_— Consider another turbine blade. The 
piping for the 1200-F, 5000- psi plant alloy from which it was made was Credit for a 
as was adequate for a once-common developed for use in a jet engine to a 
800-F 2000-psi pl unt, the wall thick- power a military airplane. But this 
ness of a 5-in. steam line would have f blade is to be used in a steam turbine | oe large share of the credit for the 
to be increased from about 2 in. to commercial power plant to ‘success of the Third Pacific Area 


about 25 in. As it is, the alloy steel oper ate under the 1200 F and 5000 — National Meeting must go to the 
being used for a 5-in. pipe in a 1200-F 


psi conditions mentioned before. One able and hard-working men of the 
plant has to be 2§ in. thick. Alloys — wonders whether this alloy would have | ~-General Committee on Arrange- 
me nts. Officers of the committee 
in an advanced stage of develop- available for this use when it 
ment will reduce this thic required if the needs of defense were; 


ju 


ness to about 3 in. not made possible an alloy develop- Garin, chairman, Southern 


Similar trends ater ef- nt effort thet no speculative civilian Pacific Co., San Francisco, 
fici iency through “ope ration at higher application could stimul: ite or McCoy, vice-chairman, Ameri- 
_tempe ratures are evident in the jet can Bitumuls and Asphalt Co., 


engines used to power our military and — So, let us not forget the benefits that — San Francisco. = 


f ls de 1] fornia Testing Laboratories, aaa 
tion of mate rials development prog rams Angeles. 


first jet engine, and which actually that fe nse needs brin about. 
£ 1g 


P. Hoopes, secretary, Fibre- 
made this ‘engine prac tic al, w as good And let us be thankful that the national | Paper Prodecte Co. San 


enough to operate at 1200 importance of these defense needs Francisco. a 
latest developme nt in the same serie the challenge they present are sufficient |": . A. O'Leary, treasurer, W. P. | 
of alloys is stronger at 1500 F than the to attract to the defense effort people =< o., South F ran- 
original alloy was at 1200 F. In the of the calibre of today’s guest speaker, ee see 
Whittle engine design, quite high blade General Schrie ver, and the thousands 
newer alloy is capable of operating Fracture Tests for Strength Sheet Materials 
some instances, 1800 F. _ As stronger sign of te st spe cime ns for the deter- 
alloys capable of operating at eve sugestion om the "Peston nt of ; mination of frac ture toughness param- 
higher temperatures become economi- — Defense, a group of experts was ap- eters. PPI hag 
-eally available, the designers of je pointed as a Special ASTM Committee Tests.—The edge-note ‘hed 
engines are already able mi: ke Fracture Testing of High- Strength specimen, center-notched specimen, un- 
effective: use of the m. _ Here again is a 7 Sheet Materials. After five meetings notched bend specimen, and dynamic 
striking example of the controlling during the year, every one « of which test, including a description of 
effect of material improvements on the consisted of at weg? one full day of the te st, measurements made, and 
rate of engineering progress. ee nsive discussion, the group is pla an- quantities derived; also a justification — 
- While we are speaking of progress. in “ning to publish ar are se in the January of the tests on the basis of requirements 
teri: ils, it is me t appropriate » to and I ‘ebruary issues of the | ASTM for the s iing test and a correlation — 


developed for the blades in Whittle’s 


civilian aireraft. The alloy that ful uses derive from the accelera-— B. Niesley, vice chairman, Cali 


call the contributions that have bee a BULLETIN. Most of the members of | om ith service behavior or with fracture 
made by the research organizations of the committee will be responsible for 
the Air Force. In its own laboratorie various sections of the report. Present Concluding Statement.—A 
and through the research it has spon- - plans call for the report to consist of | of the report and any y cor 
sored and stimulated elsewhere, the four partsasfollows: reached. 
Air Force has had a tremendous influ- =———«/ ntroduction.—Origin and scope of the Ww ith this report the committee ex-— 
in improving the quality and description of the prob- pects to solicit comments of industry 
~ properties of all kinds of materials and _ lem, encompassing a design test for frac- in general. These comments will then 
in bringing about the commercial devel- ture stress analysis as applied to sheet, be used with the information already _ - 
= of new ones. and a sereening test. available to the committee for the de- 
any are inclined to characterize Design Test.—Definitions, theore tical nt one or more ASTM test 


and the steps taken to avoid war r kground, solutions, de- methods. 
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4 Avail: 


> LIMITED number of the following papers 

available from ASTM Headquarters, 1916 Race St., Philadelphia 3 
- Pa., at. charge of 50 cents each. Please include the paper numbe 

(ghown in parentheses) with your order, 


are ing (54). 


Termite Control in 1 California Residential Construction—W. BE 


Wood-Pole-T ype W. D. (55). 


Strength and Related P roperties 7m Wood Poles—K. C. O. 


and L. W. Wood 


Dise ussion bed any bas these papers be st submitted by January 


d (56). ee 


This is Your Roofing 


Symposium on a Paint 


Use of the Stormer Viscometer er for Testing Rotogravure and Flexo- 


graphic Inks—R. Cummings (64). 


24%, 


Use of a Modified McMichael Vise ometer for Consiste cy of I Print- 


Inks and Ink \ ‘ehicles—R. C ummings (65). 


A. B. Brown and 8. W. Sparks (1). 


Water Permeability Studies on Latex and Latex Paint Films— 


Some Qualitative Effects of Composition and Proce ssing on the Simo (66). 


‘eatherability of Coating Grade 


Asphalts—E. 


Mertens 


WwW 

a H.Greenfeld(2). 

and Application of Asphalt Roofing—L. C. Haack 

Pitches— om U. Pittman and J. W. gan 
Asphaltic Grouts, Mastics, and Cold-: 
and F. H. (6). 


1 phalt—Its Composition and Rheology— 


Symposium on Road and Paving 

_ Progress Report on the Zaca-W igmore Experimental Asphalt Test 

“$3 Project—F. N. Hveem, E. Zube, and J. Skog (8). we 

Effect of Temperature on the Flexibility Characteristics of Aephaltic 
Paving Mixtures— C. L. Monismith (11). 


Symposium on on Soils. for Engine 1eering Purposes 

Measurement of Excess Pressures in Soils—W. 

Moisture ‘and Strength V: ina Thick, U niform Clay Layer— 


Weber, Jr., and W. F. Kleiman (16), 


Symposium on Fatigue of Aircraft 


Structures—A. J. McCulloch (71). 
_A Test Method for Sonic Fatigue—R. H. 


Quantitative and Systematic Attack on Fatigue 
Development of Loading Spectra for Testing / Aircraft Components 


E. T. Hai 


Vreeland (72). 


ire (70). 


«bow. -Cycle Fatigue Strength of Pre ssurized Components—J. Pac 


‘Development Fatigue Testing of a Large He H 


_ Designing Fatigue Resistant Structures— 


Production Methods of Cold Working Joints Subjected to Fr 


for Improvement of Fatigue Strength—K. T. Waters (75). 
C. R. Smith (76). 

A Method for Predicting the Rate of Fatigue Crack Propagation 

A. J. McEvily, Jr. and W. (77), 

ariable-A mplitude Fatigue Tests of Aluminum Alloy Specimens— 
H. F. Hardrath and E. C. Naumann (79), 
atique-Strength Comparisons of Forged Magnesium Alloys— 
E. H. Schuette (80). 


od Repetitive Plate Load Tests for the Evaluation and D De 


of Concrete Pavements—B. B. Gordon (17), 


Some Laboratory Studies of the Moicture-Density of Sandwich Constructions 


Soils—R. F. Dawson (18). 


a4 


@ymposium on Effect of Water-Reducing : and Set- Retarding 
Admixtures on Properties of Concrete 


Actions 18 of Calcium Sulfate and A 
Pastes—W. C. insen (25). 


Discussion of W. 


C. Hansen's paper— H. H. Steinour (25A). 
Detection of Lignosulfonate Retarder in Cement Suspensions and 


astes—K. G. Swenson and T. Thorvaldson (29). 
Field Experience W ater in Re ed oncrete 
Introduction to Produc ‘ers’ rs on W Admixtures 
and Set-Retarding Admixtures Sor ¢ ‘oncrete—M rior and 
A.B. Adams (31), 
Efe cl of Water-Reducing Admiztures and Set-Retard ug Admix- 
tures on the Properties of Plastic Concrete—C. A. Vollick (32). 


Admiztures: in Portland Cement 


Symposium on Durability and Weathering of Structural 

Effect of Aging Under Normal Service Conditions on P 

Properties of Glass Fabric-Plastic Honeycomb Core— 


| Effe ct of Natural Environment on Sandwich Structure Fabricated 


__ Using AMS 3722 Paper Honeycomb Core—R. F. Zemer (83). 


_ Effect of Environmental Exposure on Adhesive Bonded Structures— 


Servi ice Experience of Sandwich Construction—Some_ Approaches > 


to Problems in Aircraft Applications—J. P. Reese (85). 
Temperature Rise in Structures Due to Solar Heating—D. .. 
Effect of Climatic V ariations on the Performance of — 

oam Core Sandwich P Roofs and Walls—E. 

(87). 


- sn ummary of Effect of Water-Reducing and Set-Retarding Admiz- — and Utilization of Water and Industrial Waste Water 


a 


tures on P "roper rhies of C Cone rete—B. Foste G 35). 


ms ‘Symposium o on Methods t for Testing Building Constructions 
|The Testing of Diaphragms to Determine Adequacy in Resisting 


and D. W. Pearce 


Disposal of Industrial Radioactive Waste Waters at Hanford 1 L. C. 


Schwendiman, R. E. Brown, J. F. C.1 Linderoth, 


_ Determination of Radioactive Materials in ‘Water—¥. 


3. B: 


Horizontal Forces—S. B. Barnes (43). 
Testing of Large Diaphragms—R. D. Cousineau (44).: en 
Late ral Shear Tests of a Light-t Gage ! Steel t Butiding—J. J. Ho Holstei ‘in 

3 lermining the Useful Strength of Yard Lumber of the ” ommon 

 Grades—T. K. Ms lay ( 16). 


Quality Control and Inspection—¥. J. Hanrahan (49). 
Deflection Limitations in Structural Timber Design—R. E. Eby 


Strength Studies of Scarf Joints in L 


gt Longworth and K. 


A. Stieda (51). 


all W oods: 


aminated W ood ‘Beams— 


_ Utilization of Cooling Towers in no and Pollution Con- 
trol Programs—J. J. Finnerty (93), 
provements in Water Treatment for Ince-Through Reactor 
‘ooling—R. B. Richman (94). 
Disposal of Oil Field Brines in the Central Valley of California— — 
Morris, Jr.(95), 

Cities Can and Must Provide Municipal W. aste “Treatment, 
Sewage Treatment—J. E. Kinney (96). 
Field — of Corrosion | Inhibitors in Sea W ater—C. C. Ww Wright — 

_ Effect of Industrial Wastes on Water for Irrigation Use—L. V. 
Operation of Batch- Type and Continuous Blectric Membrane 
i Demineralizers on the Municipal Water Supply at Coalinga, — 


Jalifornia—W. E. 


Katz (99 


—Serew-Holding Ability of Wi 
J. 


We 


Johnson (5: 2). 


Effects: of T est 


ca Present Status of Solar Distillation ve Saline Water With Parti 
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Regard to Materials Problems— Ya 
on Air Pollution Control Wear Testing in Diesel Locomotive 
_ Wind and W Teather | Summaries for Chemical Plant D Engine—C. F. Jurech, P. L. Pinotti, and D. R. ig 0 (170), 
ollution Control—R. J. Moore, T. D. Bosci: ia, and R. (171). 


7 
of Gaseous and Particulate Fluorides in Removal of Radiotagged Fatty Soil From a Glass Surface—J. C. 


Harris and R. M. Anderson (172), 

Symposium on Metals Measurement of Moisture and Den nsity in Soils by the Nuclear 


Zircanivin the 4 Radiometric Method for the Determination of Magnesium Oxide 
Naval Reactor Program— in Portland Cement—J. E. Howes, Jr., C. T. Brown, D. 
Survey of the Mechanical Properties of and Yttrium 
loys—O. N. Carlson, D. W. Bare, E. D. Gibson, and F 


Sunderman, M. Pobereskin, and P. Schall (176). 
‘hmidt (116). Permeability Tests for Organic Sheet Materials—M. Pober eskin 


Uniformit Tests for Coated F brics—G. B. Foster (180). 


Solubility of N and Oxygen in Lithium and Methods of 
Lithium Purification—E. Hoffman (121), of First ASTM Forum on Nuclear Problems ( 183). 


Coulometric Determination of Tin with Electrolytically Symposium on Radiation Effects and Dosimetry 


Iodine: Application to Analysis R. D. Caton, Jr. The Radiochemical Determination of Uranium ‘Burnup—D. 
and H. Freund (122). Sunderman (184), 
Recent Developments in Gamma Dosimetry—S. I. Taimuty 
‘Symposium on Standards~Are Changes in Order? Techniques for Measuring Reactor Neutron + Spectra—J. B. Trice 
Comments Reactor Monitoring by Calorimetr y—K. all, R. . Klave T, 
1. Guill and J. Moteff 
Automotive Central Hydraulic Systems and Their Fluid Require- 


Hydraulics Out of this W Ri: Ke (130). ). 1tomistic Interpretation of Radiation Effects in Metals 
a eva iation of Some Pressure Vesse eels— rudeau 
=. New Developme nts in High Perfor mance Fluids J Jor Military Air Neutron Radiation Embrittlement at 500 F and 650 F of Reactor * 
Pressure Vessel Steels—J. V. Alge rand L. M. Skupie n 97 
ype F ire-Resistant Industrial Hydraulic  Fluide— -C. Symposium on Ceramics i im Nuclear Energy 
Francis and H. E. Sipple (134), Dry Pressing Ceramic Fuel Ele ments to Close J. 
Development and Testing of Aircraft Hydraulic Fluide —R. Hartwig (202). 
Pe ele and § s. AL Kov: pvacich (I: 135). Fabrication and Evaluation of Urania- uel Elements 
Boron Carbide Burnable Poisons—L. Wisnyi and K. Taylor 
Development of Improved Insulating Oils—N. W. F urby ond F. Graphite asa Fuel Matrix— -W. C. Riley (206). 
Activities of the International Electrotechnical Commission Dealing Symposium | Nondestructive Testing in ‘the Missile 


Electrical Insulating Materials—A. ‘Scott 40). 
us 


a Radiography of Large Solid-Propellant Rocket 


‘Symposium on Adhesion and Adhesives Crisonsio, J. A. ©. 308). 
Lap Shear and Creep Testing of Metal-. idhesive Bonds in ee Ma Field Testing of Missiles and Aircraft—A. Barath and D. J. 


Radiography of Weldments In-Motion—W. C - Hitt an 
Test Procedure for Mechanical Properties of Filament ve 
Wound Materials—W. R. McCarthy (146). Symposium on on > 


Permeability of ea Under High Pressures and at Various m Spectroscopy of Radioactive Materials—J. G. Conway (218). 
Temperatures—G. E and W. W. Gary, Jr. (149). Communications in Spectrochemical Analysis—D. L. Fry (219). 


The Future of X-Ray Fluorescence Instrumentation—J. W. Kemp 


Technique of Surface Temperature Application of X-Ray Spectroscopy to Unsolved Problems in Geo- 
H. Siviter, Jr. (156). hemistry—i. Adler (221). 
Ablation and Erosion in the Rocket Environment—S. H. He ees. Quantitative Light Element Analysis, — Fe to Mg, for Portland a 


and W. E. Donaldson (159). Cement by X-Ray Spectrography—*. A. Curley (223). 


Spectroscopy in the Region 175 to 200 Kaye (225). 


Symposium on Post- Irradiation Effects in a _ Special Problems in the Determination of Tetraethyllea ad in ine 
T he Significance to ASTM of Post- Irradiation in by Flame Photometry—B. E. Buell (228), 
ated Materials—D. 8. Ballantine (163). == The Unpaired Electron via EPR—R. H. Sands (230). Peg, 
EB lectron Spin Resonance Studies of Free neeien in Irradiated = Maser Applications and Traveling-Wave Techniques for Magnetic 
Materiale— L. A. W all (164). Resonance Spectroscopy—A. Siegman (232), 
Some Comments C oncerning Quantitaiive Infrared Spei ctroscopy — 
and Polymethyl Methacrylate W. Steele and M. K. Wilson (234), 
D. = = Ten Yi ears of Aid to Applied Absorption ‘Op 
ost-Irradiation Dielectric Properties” of G. ¢ ‘urrin B-13—R. F. Robey (237), 
a ~ost-Irradiation Effects: Monomers and P ‘olymers—E.. F F. De ger- Systems—N. D. Coggeshall and WwW. (2 238 ). 
ing, G. J. Caldare lla, and M. Mancini (167), 4 Molecular Spectroscopy in the D 


d — 
ine 
| 
— 
| 
— 
| 
q 
— 
— ae 
— 
vid — 
— 
— 
— 


day’s technology. 
__ interested in the editorial, 


‘More on » | in Materials 

he ASTM-ASEE Symposium on 
Education in Materials, held at the 
= ASTM Annual Meeting last June, 
the subject of a number of 

nts in the technical pre . This 

ob believe, symptomatic of the 
realization that materials prob- 

a central position in to- 
were partic- 

“The 


Mi: iterials Side,” in the September issue 


and Engineering Chem-— 


istry. Tt said,in part: 


More education must be done 
the engineer at least the 
rials choices. Dr. 
Warren, vice-president, Turbine 
General Electric Co., and president of 
ASME, who helped to present industry's 
viewpoint at the symposium] thinks that 


to giv 
basics in mate 


fundamentals of mechanics and materials, ¥ 


physical properties under all kinds of 
conditions, applications, and production 
of mate rials are the most important faec- 
tors. - To achieve this there must be a 
- redesigning of some of our engineering 


_ OFFERS OF PAPERS FOR 1960 


‘eon Papers and Publi- 
cations will meet in early February 
to consider the papers to be pub-_ 
lished by the Society in 1960 and» 
to develop the program for the An- | 
nual Meeting to be held in Atlantic” 
City June 26-July 1. 
he All those who wish to offer paper mn 
for presentation at the meeting and 
publication by the Society: should. 
send these offers to Headquarters 
not later than January 10,1960. 
All offers should be accompanied 
by a summary that makes clear the 
intended scope of the paper and 
indicates features of the work that 
will, in the author’s opinion, justify’ 
its publication and inclusion in the 
Annual Meeting program, 
_ Suitable blanks for use in trans- 
mitting this information — will be 
sent promptly upon request to 


state’s president Eric Walker: 


Warren [Glenn B. 
Division, 


ees Street. 
3, Pa. 


In , reading the May issue 1c of the ASTM 


BULLETIN, I was surprised by an 


currie The. ASTM, of course, is par- 


- ticularly interested in gradu: ite courses in 


stance of a misquotation of a Society stand-— 
ard, The specific item that I noted is a 
question-and-answer concerning the A 325 
specification for bolts and nuts in the 
Material Questions” column on p. 13. 
question bolts and nuts 
answered on the basis of the 1955 edition 
of A 325, even though this has 


1958 ‘edition of the specification. Addi-- 


education must pene trate all the engineer-— 4 tionally, the answers given are not correct: 


courses, and at all levels. Woes 
We were interested in a rem: rark by Penn 
“Most 
our troubles with engineering stem, it 
sometimes seems to me, from the fact 
- that our programs have never really been 


. We have failed to apply the 


designed . 
sume sort of scientific approach in de- 
_ -vising our educational programs that we 
t enginee rs to use in solving their — 
problems.’ The British Institution of | 
Chemical Engineers has just this year 
issued a new brochure titled “‘Scheme for a_ 
gs Full- Time Course in Chemical Engineer- 
— ing,’ revising some of the thinking of 14 
years ago when attention was directed to_ 
4 designing chemical engineering curries ula 
British schools of higher learning. We 
_ think one of the outstanding stateme nts in 
this brochure is: “The student must be 
taught from the beginning that money — 
economics as well as scie ontific i 
ciples are a part of plant design. 


= tainly proper choice of materials pk 4yS 


~ heavy role in plant design economics. — 


= 
And, we hasten to " 1, in every other 


re kind of design economics. 


H. Miller Represents ASTM. 
At Cooper Union | women 


H. Mi LE a N: 

Director of AST M, represe 
Society at a convocation on Nov. 2, 

to mark the 100th anniversary 

the opening of The Cooper Union for 

the Advancement of Science and Art, 


in New York City. 
The centennial ce which | 


at opened on Sept. 17 with a eines 
p laying for the new engine ‘ering building, 
will continue through the academic 
year. number of “spec ial lectures, 
exhibits, and we 


other gatherings a 
- The doors of the Cooper Union we ore 


formally opened on Nov. 2, 1859. The 
rs day-long convocation on Nov. 2, 1959 
Was addressed by distinguished speakers 
from the fields of science, art, and 
government. Following a dinner at the | 
Waldorf- Astoria Lester B. Pearson, 

former presiac.d of the General As- 
sembly ‘of the United Nations and a 
winner of the Nobel Peace Prize, 


on“Governmentand Society.” 
4 


jal you please advise 


4 st method for testing white, 


sting 


_ even for the older edition of the specification. 
The selection of 1}-in. diameter as the 


based on use and not on testing methine : 


for mandatory full-size testing was— 


Further, this size of nut re- 
a 


— quired a proof load of 80,100 lb in the 1955 
specification and could never have been — 
tested on a 60,000-lb testing machine. 7 The 
answer also implies that te mpering is 
necessary to attain high hardness, yet for 


the ste els involved, tempering is a soflening 


press. 


@ The and answer on Specifica-— 
tion A 325 had been held for about three — 
_ years until decision was reached to publish 
‘d such a question and answer column in our | 

As you noted, some of the 

statements are out of date in view of the — 
publication of A325-58T. 

Tn regard to the statement on tempering 7 
for arriving at final hardness, this was — 
intended to point out that the high level — 
of hardness to which the inquirer was — 
objecting was actually a tempered hard- — 
ness to ate any brittle 


Effects of Ultraviolet 
Exposure on Plastics 
is the 
tranalucent, 


rigid vinyl plastic sheet for the | effects of 
ultraviolet energy in the wavelengths between 


2800 and 


e are with an architect who is 


a test for comparing various 
types of rigid vinyl plastic sheets 0.015 in. 


us which 


We are concerned primarily with | 


ultraviolet energy and we are interested in a 


test which would take the least time, yet show 
a fair comparative result. 
would appreciate your comments on 


the merits of a carbon-are st, a sunlamp 


test, or some other method for best indicating 


the effects of ultrav tol: et exposure on plastics. 
@ We know of no svedion made on plastics 


in which the effects of particular wave- 
lengths of ultraviolet light were considered. 
The colorfastness tests used cover a wide _ 
range of wavele engths, ge nerally from 
2800 600A. Although carbon-are 
machines may give shorter wavelengths, 
filters are used to - off the short wave- 
lengths, 

effectiveness of a test. ‘method for 

fading or weathering must be judged from 

an estimate of the service conditions, — 


there are no standards for judging 


— 
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beer n many ies in 

the plastics industry, in 
di: ate are ne gative. 
The procedure that we would recom- 
mend for evaluating the vinyl chloride 

plastic sheet that you deseribe is as follows: 

_ We would measure the color, 


under glass. The specimens would be 
removed at intervals for testing and then 
replaced. The intervals would be set by 
changes in appearance. After significant 
changes in properties were obtained, the 


One group would be held as a control, the 
second would be exposed to radiation 
from an S-1 bulb, the third to radiation 
carbon-are machine (Fade- 


fourth to a 


aa ter), and the fifth outdoors facingsouth — 


be judged against the type and char: acter. 


but the results to 


reflect: ance, reactions generally proceed by free-radic al 
light transmission, and haze of specimens 
and then divide them into five groups. — a 


sion the gre the acce 
effects produced. This is probably true, 


test to two plywoods, but it was difficult — 

to determine whether ihe glue line was weak, — 
or whether the timber was stronger than the 
but the relationship is not directly pro-— glue. Mechanical strength tests 
"portional. Thus, doubling the intensity the question: in the first test, the strength 
does not cut the time required to produce mi was 300 psi with O per cent wood failure— 
a given effect in half; the factor will vary the plywood was unsatisfactory; in the 
depending on the p!: istic. my This is attri- second test, the strength was 450 psi with 0 | 
buted to the fact that the degradation — per cent wood failure—the plywood was — 
satisfactory. How can the knife test be 
correlated with the mechanical test? eae 


>» that the above information ~@ In glued wood joint tests, when high 


reali 


does not answer your questions, but it is percentages of wood failure are not ob- 


from a fluorescent sunlamp bulb, the 


a _ strength for plywood? We applied a knife 


type and character of the changes woul 3 


the best that can be done in view of our 


tained, no matter what the test, the 
_ present limited know ites on this subject. 


thances of delamination under labor: itory 
= lical exposure tenting are likely to be 


Wood expands and shrinks with changes a 


moisture content, which accompany: 


ere a way of comparing the knife 
delamination test with mechanical adhesion 
(Continued on page 


Sche edule of ASTM |Meetings 


‘This the est information available at ASTM He adqus irters. Diree 

om uil notices of all district and committee meetings customarily distributed by the 
_ officers of the respective groups should be the final source of information on di ites | oy 
location of meetings. This se *hedule does not to all meetings 


sm: sec tions and subgroups. 
y 


as 
Group 
Committee E-160nS ampling hil: idelphia, 
Analysis of Metal Bearing Ores Headqu: arters) 


Conference on Peychophysical hiladelphia, Pa (Societ 
New York ‘ity ( ASA 


Committee B-1 on Me tallic Elec 
ade ‘Iphia, 1, P 
(Warwick Hote 


A-1 on Steel 
Committee D- 19 on Atlanta, Ga. We 
ater ‘lt tel) 
“As 


— of the changes e xpec ‘ted for this particuls ir 
pli istic on the basis of experience. . Then 
on the basis of previous experience with 
these test methods, a very rough 
of the service life might be made. The = 
omparison of different products with or 
nothe ris more readily made. 
Any single fading test method can be 
used to compare materials. This will 
tell you which materials are better than 
others in that test method. To translate 
- these results into service life and behavior 


requires experience and further study. 
We can make no recommer ndations on 

4 the relative merits of sources of ultraviolet 
af provided filters were used to allow only 
‘radiation between 2800 and 4000A to 
ae the specimens. It is generally 


2 ant energy for your purpose. Pre- 
= any source would be suitable 
Ne Nominating Committee 


27 


accorpanc with the 
Bylaws of the Society, which provide 
= the Board of Directors shall select 
nominating committee for officers, 

“the Board has appointed the members 
shown below to the 1960 Nominating 

amittee. . Serving as ex officio mem- 

b re three immediate past- 
presidents: R. A. Schatzel, R. T. 
Kropf, and K. B. Woods. The com- 
mittee will meet in February and will” 
nominate for the offices of president, 
_viee-president, and directors. Their 


ASTM Buttetin before the official 


J. K. Killmer, Beth- Robert Sergeson, 
Cc Jones: & Laughlin = 
tional Bureau au of M. Berg, Union March 7 Committee D-9 on Electr 
Standards ‘arbide Chemicals  sulating Materials 


L. 8. Crane, South- Corp, March 8-11 Committee D-20 on Plastics 
Manville ‘orp. 


“Tire and Rubber 
Western New York Distric 
(Retired) 


Southeast District” Ath: anta, Ga. 
an. 31-Feb. 5 Committee D-2 on Petroleum Detroit, Mich, 
Feb. 1-5 Committee Week Chicago, Til. Hotel) 
Feb. 9 Southwest Distric 7 Houston, Te 
Feb. 9-10 Committee B-5 on Copper *hiladelphia, 
Copper Alloys, C ast and by raton Hotel) 
Committee D-1 on Paint, Varnis Was shington, D.C. 
and Related Products (Shoreham Hotel) 
24 Committee D-27 on Electrical In- Washington, D. C. 
sulating Liquids and Gases (Sheraton- Park Hotel 
Committee B-4 on Metallic Ma- W ashington, D.C. 
terials for Thermostats and for raton- Park ‘ark Hotel) 
Electrical Heating, Resistance, 


Electron ubes and Semicon- 
ductor Devices 

Committee E-13 on 


h 1 


York,N.Y. 
(Sheraton-McAlpin Hote 


M: arch 1-4 Committee D- 1 3on Textile 
Materials 


al In- Cincinnati, Ohio 
(Netherland- Hilton Hotel) 
Cincinnati, Ohio 
(Netherland- Hilton Hotel) 


Chalton : 


Co. April 19 
‘arter, 
General Electric R. Willets, Titan- April 26 Detroit 
Pigment Corp. ‘June 26-July 1 Annual Meeting 
_N.L. Mochel, West- G. H. MHarnden, 
0. 


such test methods. There is no reliable 
for translating accelerated test { 
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ASTI M PU! BLICATI NS Propet of Steels at 


Special Offer 


Insulating Shellac and Varnish 

STIMULATED Plates, Sheets, Tubes, Rods, and Molded publica ations, prepared under the 
of new instruments and techniques, Materiales pices of the ASTM-ASME Joint Com- 

ASTM Committee E-1 on Methods of Ceramic Products ( (Glass, ae ene mittee on the Effect of Temperature — 
‘Testing sponsored this symposium with | tite) ae ee — the Properties of Metals, are now 
a the intention to cover most of the recent Solid Filling, Trea ating, Ene apsulating, and bei ing offered at a special combination — 

developments in light- and elec Embedding Compounds Tubing price. Tot: ur price for the 

microscopy and the effective applica- and three has been $13.25 ($9.45 to mem-— 
tion of this tool to laboratory researc _ Special price for : all three is now 


and, industrial production. ‘Another yy, agnet Wire theulation $10 ($8 to members). The publica- 
purpose of the symposium is to dis- Electrical Tests tions og cor 


seminate knowledge of progress and Servicing Units and thods 
emphasize the need re- Plastics for ectrical Insul: = evated- Tempe rature Properties of Car- 
finements and improv ements. in mic ro-- Rubber Tape and Electrical Protective 

scopical techniques. The. sy ‘Equipment 
also reviews the ascent of mic Textile Materials for Electric al and yield strength, elongation and 

General Test Methods et duction of area, stresses for creep rates 
STM Standards on Electrical Insu- 0.0001 and 0.00001 cent per hr, 
possibilities in the quest for scientific lating Materials, 
_ Knowle. The contents include: cover, price $8.75, to 


Introduction F. F. Morehe 
Measurement with Phase and Interference 
Microscopes—-Oscar W. Richards 
Characteristics of Objectives, 
Eyepieces, and Illuminators for Micros-— 
_ Chemical Microscopy in the Optical Indus- 
try—GermainCrossmon 
he Study of Opaque Minerals Refle 
N ameron 
Application of Electron Microscopy in the 
Petroleum Industry—H. M. Allred 
The Electron Microscope in the Study of 
Sranparps Commrrree Meets ar Heapat 
G.Scott | _ Members of the Administrative Committee on Standards are pie tured at their October 2 
Microscopical Studies of Failure in Pay meeting at ASTM He: vdquarters. left to right: A. Kirklin, I. V. Williams, F. 
- mers—Sanford B. Newman | + _ art, R. E. Hess, Miss Betty Pre ston (secretary to Mr. Hess), J. H. Foote (chairman), | 
Microscopic Evaluation of Cotton Finishing ue L power. M. A. Pinne »y, S. A. Rosecrans, and G. H. Harndén. Not in the picture are 


L. Rollins, Ines V. . Jacobi and J. B. Jr. 


Tripp, and Anna T. 


> 2i Book of Standards: 


The | 1959 Suppleme me to the 1958 Book of Stan 
Electrical nating in ten parts in heavy paper covers. Their 2700 pages the ne w 


: revised standards and tentatives adopted or accepted at the 62nd Annual 
a Meeting or by the Administrative Committee on Standards. Seven of the 
“Tas contains “te n parts are now available the remaining three Parts, 5, 7, and 9, will 
108 standards of which 46 are new, re An 
vied, ane c iilable before the end of the year, 
vised, or changed in status since the In the following list, the parts available now are shown in boldface type. 
ajority the stand: rds in the ‘com- Par Pe Mate 
of the of ‘Part on-Ferrous Metals (Specifications ectronic Materials 
ASTM Committee D-9 on Electrical * C M Soil 
Part ~Cement, oncrete, Mortars, Road Materials, Waterproofing, Soils 
: Part Masonry Products, Ceramics, Thermal Insulation, Acoustic: val aterials, 


bon Steels, 8 180, 68 pages. 


number were formulated by other in- rai haces ‘Sandwich and Building Constructions, F ve Testa = 
te rested groups, notably Committee | Part 6—Wood, Paper, Adhesives, Shipping Containers, Cellulose, Leather — 
20 on P lastics. These have been Produc ts, Lubricants, Tank Measurements, Engine Tests” 
— ineluded so th it other material pub- Part 8—Paint, Naval Stores, Aromatic Hydrocarbons, Coal and Coke, Gaseous 
lished by the Society of interest to those Fuels, Engine Antifreezes 
va in the electrical insulation field can be Part 9—Plastics, Electrical Insulation, Rubber, Carbon Black 
found in this volume. Part 10— Textiles, Soap, Water, » Atmospheric Analysis, Wax x Polishes 
“Among the topics covered are: 
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Mater rials covere are are: 


available), 

Properties are give n in g 

form and supplemented by copies of | 

original data sheets from those con- 

_tributing the data. 


ST P 199, 128 pages 
This re port contains a sum-— 


‘mary of 


“4 


the elevated-te mperature- 
Ke steels. It includes summary curves for | 
: tensile strength; 0.2 per cent offset 
yield strength; per cent elongation and 
_ reduction in area; stresses for rupture 
in 100, 1000, 10,000, and 100,000 hes 
and _ stresses for creep rates of 0.0001 
and 0.00001 per cent per hr a per cent 
10,000 and 100,000 hr). Data for 
steels represe nting approxim: ately 
dozen alloy types are given. Data 
are also included for a few miscellaneous 
lew-carbon alloy steels. 


E ‘levated- Temperature Properties of 
Chromium Steels, STP 228, 124 pages. os 


of 


T his re is a er summary 0 


cludes: data on tensile strength, yield 


Directory of “Laboratories 


Now w Being 


unique directory, Industrial Research 
Laboratories of the United States, is 
now being compiled and will be pub- 
lished in mid-1960. Published peri- 
odie ally by the National Acade my of 

Sciences-National Research Council, 
= directory provides government on 
‘priv. ate organizations engaged in Te- 
search and development with a conven-_ 


ii ient catalog of the nation’s laboratory 

The price— of the volume is de ‘ter- 
mined by the cost of publication alone. 


-NAS-N RC ‘is a private, nonprofit 
organization of scientists dedieated to 
the furtherance of science for the 
common welfare. 
than 25,000. questionnaires 
have been mailed in search of data for 
the directory. A cut-off date of Feb. 
1, 1960, has been set for their incorpora- 
tion in the 11th edition; all responses — 
received after that date will be held for | 
later edition. Publication will follow 
upon the deadline assure 


1ximum value to the users. 


past, the directory will 


ember 1959 


} 


steel (0.18 to 0.24 C), ASTM A 201 properties. Twenty, “alloys are Ex di H 
panaing orizons 
Grade B plate steel (0.24 max), covered, ranging from 12 27 per cent 
ASTM A 106 Grade B pipe steel (0.30 chromium. ee Man i is able to look ever deeper 
max), earbon steel (0.27 to into space and deeper into the 
58 C), aluminum-killed steel, open Materials by molecule. He is able to measure 
steel (rimmed or capped), and bigger things and smaller things 
q laneous carbon steels (limited data Compilation of Standards, D- than ever before. Therefore he | 
| 


graphic al 


_ Materials cover the widely used prod- 
of this industry. They prov ide 


"changed in status. 


ngth data for medium-carbon alloy ‘Included are ter rms, 


standards for fabrics, nonwoven fabrics, Prefix 
hosiery, carpets, tire cord, asbestos tex- 
tiles, bast and leaf fiber textiles, kraft 


yarns, cotton textiles, glass, man- -made 
fiber, and wool textiles. In addition 


of great to all con Ww 


list only nongovernmental laboratories 
devoted to industrial research. ‘‘Re-— 


development work on processes and 


needs, at the saine time, bigger 
numbers and smaller numbers to — 
report what he sees and measures. — 
In 1958, the International Com- | 
mittee on Weights and Measures 
adopted four new prefixes for 
denoting multiples and submul- — 
tiples of units. The National — 
Bureau of 5 Standards announce: 
recently that it will use these new 
prefixes. ASTM Committee D-9 
on Electrical Insulating Materials 
is already using the word “pico-— 
farad,’ abbreviated pi. In the 
followi ing list, the four starred raat 


fixes are the new ones. 


Multiple 


“many AST M s stand: ards de- 
veloped by Committee D-13 on Textile 


of tests, tolerances on te rene 


he 1959 edition contains 134 
ards, of which 23 are ne W; revised, or 
de 
specifications for testing 1 machines 


methods for humidity testing, sampling, 


interlaboratory te sting, quantitative and 
qualitative analysis, resistance to insect 
pests and microorganisms, fibers, yarns, 


threads, and cordage. Also include dare 


| 


there are 15 extensive appendices. 
_ This compilation provides in compact, a 
convenient form, data and information — 


textile mz aterials. 


928 pages, cover, -, price $8. 50, ‘to 


_membe rs$6.80,00 


purpose « of the rence is to 


_—* hange information on the latest 
developments in scientific research 
and industrial application of non- 
destructive testing in various parts of 


the world and to improve tec hniques- 


search” is taken to include industrial — 
produc ts as well as fundamental and 
«applied research. In addition, labora- 
tories concerned primarily ith routine 
testing and control, but. conducting 
There no charge for listing in The conference will also deal with: 
‘this directory. Any research organiza- of international cooperation, 
tion that has not received a question- = with the long-range view of establish- | 
naire but wishes to be included should ing international standards in non-— 
inform Walter M. W hitlow, Ex ditor, de ‘structive testing. 
Several members of ASTM Com- 


Industrial Pesearch Laboratories, Nz 


tional Academy of Sciences—N: itional 
Research Council, 2101 Constitution including Vice- Chairman 
Ave. N. W., W: ashington 25, D.C. a Hastings, are helping to prepare the 
program. The work of Committee 
——e = -7 will be reported at the conference. 

Further information about the con- 

ference may be obtained from: The 
Inrer- Secretary, Organizing Committee, 
Third International Conference on 


Nondestructiv e Testing, Science 
Council of Japan, Ueno Park, Taito- 


ku, Tokyo, Japan; or C. H. Hs a a 


7 Nondestructive Testi ing 
Conference in Japan 
THE 


NATIONAL Conference on Nondestruc- 
tive Testing, organized by the Science — 
~ Council of Japan in cooperation with 
the Japanese Society for Nondestruc- 
tive Inspection, will be held at Sankei | 
Kaikan, Tokyo, March 15- 18, 1960, 
and at Mainichi Kaikan, 


Chairman, International Relations 
Committee, Society for Nondestrue- 
tive Testing, | 147 North Ave., Weston 
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by HOWARD 


modern isolationism behind its factory fences must 


end. Our r very survival may depend 


Some rIME within the 
twenty irs, according to Pete 
Drucker,? we passed largely without: 
realizing it, from the “modern” age into 
4 new and as yet nameless era whose 


rac ete pristics mi ark it a as a mi najor new 


ne and dista nce 


nage now as” the 
normal situation. 
been irtually eliminate d as 
barriers to communication. Innovatio 
is now a “controlled, directed, and pur-— 
poseful human activity.” 
Profound though the implications of 
these changes may be to society and to - 
technology, I should like to restrict this | 
discussion to an examination of their e 
on the management of our techno- 
logical civilization. T his e xamins ation 
spotlight the cha anging responsibili- 
ties of management. Especially, let us _ 


consider the three areas that I — 


design: ate as “The Practice of Manage- 
ment,” “The Concept of Man: wgement, 
and* The “The Seope of Mans agement. 
Practice of Management 


The 


7 Not so long ago, a manager was the | 
member of an enterprise who knew 


~ exactly what needed to be done and who 
de ‘monstrate to others exactly how 
be to do it. The establishment of objec- 

tives, the evaluation of pe ‘rformance, and 
the apportionment of the inevitable 
wards of success or pens alties of failure 
were involved then, as now, though 
-admitt ‘dly on a much more direct and 
informal basis. . Ww orking groups ge 


rally were small, and ‘inte iterpersoni ulrela- 


* This is a condensation of an address pre-— 
se nted at the Management Luncheon, Semi- 
Annual Meeting, The American Society of 
Mechanical Engineers, in St. Louis, Mo., 
June 16, 1959. It was published in the 
October issue of MecHAanicaL ENGINEERING. 
! Vice-president and general manager, Re- 
‘search Div., Monsanto 
Chemical Co., St. Louis, Mo. Former Direc- — 
tor of ASTM. ‘ay 
“4 2 Peter F. Drucker, ‘‘Landmarks of Tomor-_ 
_row,”’ Harper Bros., 1959. 
Hilbert Schene k, Jr., “The ‘onte mte 
Engineer,”’ The ‘larkson Letter, Clarkson 
‘ollege  Potadam, N. Y., Jan.- 
‘J. W illiams, ‘Some Attributes of the 
Society,’” The Rand Corp., 
Monica, Calif., Dee. 15, 1958, (P-1579-RC). 
Sir Charles G. Darwin, ‘The Problems of 
Ww orld Population,” Rede Lecture of 1958, 
University Press, 1958 
H. Krieg, Industrial "Research, Vol. 


- it can no longer i ignore the sociological meteors of its decisions. a a 


r right. The “ ‘span 


~ organized effort and individual fulfill- 


Hilbert Schenck, J 


attaining maximum effici ‘iency the 


a his constructive effort. 
: 
anized system and that the m: 


on management’ s coming to realize 


’s 


tionships tended to and forth 
of control” 
ited. 
Today, management must organize 
groups into ¢ complexes for the accom- 
plishment of complicated tasks, the con- 
trol of large and far-flung organizations, 
the coordination and planning of multi- 
objective enterprises, and the extension — 
of the management function into govern- 
ment, agriculture, and social — 
= 
n the course of this effort, we seem 
to be uncovering evidence e that there 
must always exist a dualism between 


ment, and that maximum efficiency of © 


Oo 


a state of explosion is already a cliché. — 
D. Williams* points up the rate of 
change to ‘whieh. we have become ac- 
sustomed by time in units of 
“norma al life spans. these terms, 
-Gutenbe ‘rg’s invention of printing came 
only seven spans ago, and Newton | 
 eouk 1 have enunciated his Principia to 
through the mouths of only four men. 
We have lived only two life spans with 
nS the steam engine and the lathe, and only. 
- one with the internal combustion e ngine. 
Nuclear fission came into being as a 
source of power less than a fifth of a life 
Span ago; yet, symptomatic of _ 
“acceptance of change as normal, i 
took us less than ten years to “esa 
quite blasé about it. It has taken only 
years to become equally casual in 
our acceptance of satellites and space — 
Another measure of the rate of change 
of our technology is provided by Sir 
the former may be antithetical to maxi- _ Charles Darwin,* who points out that of - 
mum realisation a” the latter. Prof. 7 all of the large quantities of minerals 
r.2 calls specific which have been mined since man first. 
attention to the effect of this dualism on ‘gan to take them from the ea rth, alt 
the engineer, who on the one hand pre- have been extracted since 1923. T hus, a 
_ fers to work on strictly technical matters, the extrac tion of coal, oil, copper, and — 
yet on the other hand wishes to be con- | ‘the like during the past 35 years matches — 
sidered a manager. The provision o ‘the 
phe re and st se of the most Energy produc tion is s another criterion 
J important responsi of technical development. Today’s 
“ms ine age nt today. 1. S. capacity of electrical energy is 140° 
million kw. H. Krieg* predicts 
ms anageme nt’s task will reach 37 0 million kw by 1979. 
that of peer maximum efficiency, Or here is another way to look at it. 
and presumably maximum “personal More than 90 per cent of all of the 
satisfaction, on the part of each membe scientists and engince 
of a group, to that of recognizing existed are alive today, pas 
The point that I w ish to from 
this i is that management today ores in- 


over-all“ system,” or organization, 
while salvaging as muc hs as possible of 


each indivual’s walengne ss to contribute 
at our 


net think that depe nde upon our intelligent use © 
them. 


fied to accept this as the necessary fin: “4 i 
state; as technical managers we must 
be responsible for further development, 
for change and for innovation, to the 
end that the maximum of individual 
effort may be used efficiently 


innovation not pls uc new tools 

disposal, it has made survival — 

f 
New ene sources, new mate. 


1 as the tror ic computer, 
are helping management to assimilate 
the flow of information needed for its 
decisions. fact, phases of 
management, as of other tasks in tech- 


nology, are passing from an indiv idual 


a 


return: in individual satisfs action 
pelle, rec ecognition, and 
may be realized. 


of Management 


ai chi aracter ristic of period 
in which most of us have spent our adult 
8 is the rate of change of our environ- 

ment. To that our technology is 


art to a state that meets Kelvin’s criteri- _ 
on of measurability. Such a transition 
but most of all for the practitioners 
whose ‘art’ constituted their unique 
themselves to a more impersonal qué ie 
tative situation 

a 

ASTM 


always is difficult to those concerned, 
contribution and who cannot adapt — 


4 
a 
— 
— 
— uximum | 
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lime long since has passed when a for all to read and have never yet. ee and amused. By the end of — 
da Vinci or a von Humboldt could a deviated from them. We continue to — this century, world population will be 
compass all knowledge. Yet, when deal from a base of ignorance. Educa-_ at least five billion. Something ove a 
many of us began our professional tion to the nature of Monin: =e million of these will be Americans. 
careers a generation ago we might Communism, and the employment of Today , Western civilization stands 
reasonably have expected that our basic this knowledge in all of our administra-_ ‘on a relatively smali island surrounded 
education in a field of specialization q tive activities, not just in our political by a fierce and hungry horde whose 
- would se rve us throughout our working _ ‘ms aneuverings, is crucial to our survival. numbers are ine reasing daily. Te che 
is no longer is so; today, one’s Another pressure is generated by our _ nology, by erasing time and distance, 
of know ledge, unless yan exploding popul: ition. The world pop- te as en: abled these people to know that — 
ved by assiduo study, ee ulation, which stood at about 300 million _ poverty and starv; ation are not neces 
oO three times at the beginning of the ( an era sarily the normal states of life. 
d I ifeti aul oo had grown to only 500 million by i of the m feel awakened needs and aw 
ager, yi it y must gene ilize e In the two and a half centur ne 1 hu fulfillment « cannot 
rather than s pecilize, wi find this then, figure he as gro 


especially true. reasing: f we try isolate ourselves ins 
The value of direct know and the rate a 45 clamoring ‘more of life’s 
perience per se as a basis for decision is_ ¥ To put this in perspec tive, aie rate necessities, we inevitably will be swept 
— decreasing. In the future, management of increase means 100 thousand tiddi- away by the burgeoning horde. Ae Only as 
- more and more must use techniques and — tion: al human beings in the world every @ aiding the rest of the world to achieve 


information that it does not really under- 24 hours, clamoring to be fed, clothed, a higher aon ird of living may we even 


stand, and it must be sage enough DARDS AT 


know when it can depend | upon past ac- TAN A N bea A R SUA AT 
tions and when it cannot. Grant us the 
wisdom to remove ourselves from key 
| positions when critical introspection 
Feveals that we are no longer capable of 
suc h ad sptation. 
No longer are we entirely free to 
choose | a rate of change, either for our-— 
r for any organizi ition for which | 
initiative is” 
€ rs; pressures: over. 
we have no control —ter chnical, 
> political, social—may dictate 
in what direction and how fast we must. 
move. At the turn of the century, an_ 
—ente rpr ise that stagnated still might 
survive a generation of nonmanagement, 
perhaps even two. Today, five years 
can ruin an e nterprise—or a civilization. 7 
Thus, today’s concept of technical man-- 
agement requires, first, that we recognize 
_ what is happening to us and that we no— 
longer are completely masters of 
own destinies. We must continually 
valuate, reassess and reorient as neede 
to remain at least abreast, and prefe oa 
ably ahead, of the tide of 


4 The Scope of Management 


- The 1 rush of technology is irre siatible 
~ and leaves management no choice but to 
:. use it effectively or be swept away by it. 
Political and social tides, fed by the flood 
of technology, exert pressures that 
Management can ignore only at the peril 
pe rishing under them. These pres- 
‘sures, which we might formerly h: ave 
considered outside the scope of manage- 


anp THE Four-AcrE Roor 


Rie easy  Jet-age design is apparent in this roof for the 10-million-dollar passe nger te eli Pan 

s example of such — | Americ an Airways is building at New York International Airport. Workers have just 
‘ : ert inky is running fall in pnenas of the Bach beam weighs 78 tons, is t long rom the air, they look like the spokes in a 


as huge wheel, covering an area of four acres. The “cantilevered parasol’’ roof, of reinforced : 
tod et, ond our concrete, will swe ep upward at ‘its outer o thi at jet clippers can nos > in und it ‘it for: 
ignorance Of its roots and inten ions, loading and unloading. __ 
though its founders and present leaders 
‘ and pres aders == Each roof beam is supported on malleable iron castings atop concrete piers. | The cast- 


clearly them in writing are ASTM grade 35018 ferritic malleable iron as covered in ASTM Standard A 47. 
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hope tosurvive. ‘To ensure more he ‘th: at he can lait one thousand times 4 — of ever achiev ‘ving an or¢ $ 
my rest of the world may require, so ime before he dies by violence.” This _ tem of worldwide scope. The under- 
before the end of this century, that limited span of certainty is the time it standing and acceptance of these chang- 
learn to get along with less, but this. e takes for a ballistic missile to travel to ing responsibilities requires even keener 
_ may be the price of survival. aa from the most remote point on the x intelligence than we now possess, and 
hav complete confide nce that earth’s surface. We cannot erase this intelligence can be sharpened only by 
technology can solve the material aspects: capability. It is not possible to tun education. _ The areas demanding atten-| 
of these problems and that we can learn back the clock. The only thing that tion lie clearly marked before us, and 
_ how to grow enough food for the world’s we can hope to influence is the prob- this attention is a matte r of urgency © 
_ a needs, to produce enough raw materials ability, and our only weapons are eco- and concern. 7 The time ™ now. To- 
oF those that become exhausted, and to —- The point I am trying to make here is 
provide enough energy. Satisfying that management no longer can ignore — 
material needs, however, will not ensure the » nontechnical consequences of its 
our survival unless and political n efforts, but must increasingly be Tool Engineers 
progress can also be made. Is it not concerned with such im) "ations. Thus, Seminars 
significant that already today we have ‘manage ment must employ economic, 
in this country agricultural surpluses — = al, and political data in its studies, 2.5, _ CREATIVE manufac turing 
whose mere storage is an onerous burden _ and must join other informed and well- _ ideas tow 3 increased production will be : 


or to create satisfactory substitutes for nomic, social, and political ones, morrow will be too late. — 


to us, while three-quarters of the world intentioned people toward the solu-— explored in the— 1959-1960 series of 

exists with a daily caloric intake roughly tion of our nontechnological problems. _— seminars to be held by the American 
a wo-thirds of that considered minimum In other words, the next step isa further - Socie ‘ty of Tool E nginee rs. Varying» 
- fora normal life? The stores of surplus integration of our environmental “sys- from one to three days in le ngth, the 7 
7 - foodstuffs that we will have on our hands tem” into an engineered system using seminars are spotted throughout ~- 

_ by the end of the current growing se: ason every component most effic iently. ~~ Ww inter months, the last one being in 
be fe the as we atte a a tec hnologic: al or April, 1960. 

i Topics to be red include me tal 

all itifis able lev i, we “must “atte ac 4 forming, ¢ rutting, and ma achining; 
the rest of the world. Yet, in the face this more comple x problem at the nearest — merical control; optic hs iain me eth- : 
of this abundance, ocmal in vain point where it can be grasped—our local ods; automation; plastic tooling; and — 
forasolution, = = environment. From here, w e can pro- measurement te chniques. Further in- 


Piel’ points out ‘that “ink is a social ceed logically to the more complicated formation can be obtained from Gilbert 


problem and “no longer a challenge to a state and national “systems.” Only if — — Seeley, ASTE, 10700 Puritan Ave., 
technology, but to economics and these are put in order can we have any. Detroit 38, Mien; 
’ It is my contention here that 
Management no longe r can stand aloof 


technology is | but one facet. Rathe Papers to / Appear i in Future > Issues ol 


management, for enlightened self-— 
interest if for no other reason, must take > 
Reliable Technique for Measuring Brush We ear in an. Atmosphere Containing 
an active part Silicone Vapor—J. 8. Axelson and F. M. Precopio, General Electric Co. 
Methods for Determining Hardness, Abrasion, and Wear Resistance of Plastics— 
_ The resources of technology will play __L. Boor, Military Clothing and Textile Supply Agency, U.S. Army. | 
important part in all yhases of this 
P ) pars P a 7 The Langley as a Unit for Timing Outdoor Exposures—C. R. Caryl, Dese rt 
wram. The electronic co mputer, Sunshine Exposure Tests 
which has produc such great changes AI *ractical Method of Classifying All Elastomeric Vulcanizates—N.L. Catton, | 
in I. du Pont de Nemours and Co., Inc., R. C. Edwards, ( ‘hry C 


ment of it, also possesses tremendous — and T. M. Loring, Michigan Precision Molded, —_ 


potential for application to problems esign of Metallurgical Laboratory Processing and 0 


formerly considered incapable of mathe- Reactive and Refractory Metals—A. L. Feild, Jr., and V. A. Pee ‘kham, J 
matical evaluation. That our Russian Universal-Cyclops Steel 


ere 
t ell aware of these— 
competi ors are we é at ¢ ontrol Testing for Separation of L ightweight Material from Aggregate—F. 


potentialities is clearly brought out by ue = ~ Higginson and G. B. Wallace, U. 8. Bureau of Reclamation. ee 4 


their highly competent program for the is 1n Improved Method for the Determination of the Normai Con wey 
application of matrix mathematics in 


—R. A. Kuntze, Ontario Research Foundation. ~ cae 
the performance of the An Instrument for the Determination of Impact Se of Mate rials i in 
economy in chasting eco- C ontact w ith Liquid Oxyge n R. ucas and W. Rie hl, Army Be allistic | 
A New Technique of Calibration for Gas P ermeation Measuring Apparatus— _ 
a 'T. MeAvoy, Hotpoint Co. 
Improved NBS Abrasive Jet Method for Measuring Abrasion Resistance of 
of utterly annihil: iting the othe in Coatings—A. G. Roberts, National Bureau of Standards. 
matter of hours. John Williams, with 1 Study of the Accelerated Aging of Vinyl Compounds in a Modified Testing 
his great gift for clarification, iter _ Oven—Markus Royen, Apex Tire and Rubber Co. 


nce is, a course, the presence of two 
~armed camps in the world, each capable 


this up by saying that “it is a literal 
fact that from now until eternity no man 


on earth will ever be able to guarantee 
aa 


_ for Potential and Past Moisture Expansion of Ceramic Building l Units— 
__E.H. Waters, J. 8. Hosking, and H. V. Hueber, C ommonwealth Scientific 
ee and Industrial Research Organization of Australia, 
Improvements in ASTM D 635 Flammability Test Me thod —G. E. E 
_ Gerard Piel, “‘The Revolution in Man’s— J. J. Gouza, Rohm & Haas Co. = 
ee” a speech at St. John’s — > S ne Wi 
Annapolis, April 9, 1959. Instron Attachment Permits traightness Measurements on Fine 


Nelson and Russell H. Rhodes, Sylvania Electric Pre 
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Vecember 


tanda rdization in In 


William Pabst, a long-1 g-time of astm E-11 Quality 
‘Cutnd of Materials, recently returned from India, where he served as ¢ ‘an advisor 


| on quality control to the Government of India under the United Nations Technical Fe 
Assistance Program. Here, Dr. Pabst describes standardization in India, w with 
emphasis on statistical and quality control activities. een 


Lack of conformance may fects,” ” and ‘ ‘of quality, 
ards in India ‘is the Indian Stands sult in of the priv ilege of using the pairing the technical worth of the s 


Institution. Supported mostly by 450 ‘seal, So far, there is little . indication ards and leaving no solid or uniform. 


or more member ¢ companie s, its primary of lack of conforma ance. basis upon which the sampling plans can 
_ purpose is to develop and publish stand- The advantages to the manufacturer T operate. The ISI is aware of the se 
ards. The ISI has a beautiful new head- = of using the seal apparently lie in the _ limitations and has undertaken action 7 
quarte rs building in New Delhi and a ~ demonstrated conformance to quality for improvement. On the whole, the 
library. standards and possible price per formance 
base d on such quality. The consumer those in other countries where similar 

and consumer inte market in India has not yet, however, problems of material specifications are 
to prepare and approve standards. highly educated as to the quality encountered. 


commodity standards are not inferior to 


Committee mee tings are held in many lucts and apparently has not been 


General Statistical Standards. 
neral_ Statistical Standards. 
of the larger cities . So far, the ISI has ry responsive to the use of the seal, The ‘Ome tin 


developed and approved over a thousand des} ite efforts of the ISI to develop 
standards, many of which are derived consumer interest in it. The result is 
from = ex cisting British and American that manufacturers of wire or utensils, > 
This work is being done in coopera- 
standards. Its staff director, al C. for example, seem to produce a very 


_ Verman, has taken a strong interest in — a proportion of their items to st: and- 


pling tables for use in Indian standards. _ 


tion with the Indian St: atistical i 


stitution. A preliminary draft has 
international standardization particu- ards under the seal. In plywood, where 
prepared; when completed it 

larly in the International Standards purchases are made by large tea com- 


ee, likely that it will be used in place of 
0 ar Ss Ss p 8, 
rga 1ization. panies and tea estate buyers, for use such othe sts andards as Mil standard 


— statistical group i in the ISI has been tea chests for export, , there may be a a we a Pts 

organized under Dr. A. K. Gupta, ker recognition of this mark 

his graduate work in sts itistics quality and w idespre ‘ad use of Indian Standard 297 is esse 

‘the United States. Dr. Gupta’s alee. ~ made under "the seal. More or less ® redraft of the American Standard on ar 
partic ipates in the development of the universal use ‘of the seal on produc ts” quality control (Z1.1—-1958). It serves — 


individual standards for “commodities the Indian market may require Very useful purpose and is widely used 
and materials, 1 illy as secretary or long process of education. for training. 
ste aff membe of the committee. ~The Statistical Office of te ISI ar- Indian Sts andards Institution 
_ statistical office is also interested i in the ranges for collecting data on conform- playing an effective role in the industri: al- 
preparation of general statistical stand- ance _and_ establishing procedures for * ization of India. Its fabric of standa ards: 
ards and is concerned with enforeeme assurance. The ISI is encouraging its is developing. it providing train- 
ad the Indian Standards Seal. — —s members to attend courses in quality — D3 ing in the use of standards and en- 
1S:98 ~ | The Seal. control in order to help them couraging inter rest ‘in quality control 
Companies licensed more easily to quality sts andards and to techniques. It has gone far in the 
under the ISI m: iy be make for easier verification. It may theory of statistics and their use in 
authorized to use the that requirements for an effec standtirds. vA long period of education 
' [SI seal on products — quality control system in the manufac- —— be needed, however, to de ‘velop con-- 
_ whic h conform to established stand-  turer’s plant may soon be written into — sume #-support in making quality stand- 
"ards. 100 companies, whose the agreement to use the seal. ards effective. of 
"products ine lude copper wire, alu- Product Standards. Those produce Ms: primary work in India was in 
_— utensils, and plywood for tea _ standards that I had an | opportunity to a. advising Indian industry in the use of 9 
chests, _have- been | authorized to use review seem to differ in emphasis from quality control me ‘thods for increasing — 
the se al. . Recently so authorized were many of the standards prepared in the itv. During my there, 
20 mi: anufac ‘ture rs of ply wood, Me” nited States. In the standards on visited ove ra hundred ple ants and laid 
Tn using the se: al, the ¢ companies agree gl: iss jars for canning, for instance, out pasitive programs for the - use of | 
_ to make tests and inspections in a speci- explicit sampling plans are given in quality control procedures in many of 
fied way to assure conformance of prod- the standard as the basis for conform- then: ~The results were encouraging; 
ucts with the standards. The Institu-— ance. Thesesampling plansare taken many of these companies reported 
tion verifies this conformance e in two from Mil Standard 105A, the U.S. mili- —_ creasés in their productivity of from 5 
ways—one, by examining the manufac- tary sampling plans for inspection by to 15 per cent as a re sult of applied 
7 turer’s rec ords and quality control data = attributes. The specifications for qual- quality control. The Indian Standards 
at the plant once or twice a year, and = ity of the individual jars contain such Institution took a keen interest in this 


by examining — purchased as “must be free from de- work, 
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1960 C 


Chicago 


Weel k will is held during the week of 


with the Hotel Sherman as head- 
quarters. At this meeting, some 300 
committee meetings will be held dur- 
ing one week and in one place to en- 
able our members to take care 


( ‘ouncil, nl for the 1960 mee ting, | Committee Meetings 


is arranging as a social breather in the 
"week of committee work a dinner, 
which will be preceded by a cocktail 
party. A portion of the cost of the 
be entire co of the 
_entert: ain- 
me rent are ed 
DY 
Chicago District Co 
Featured speaker gi of honor 
‘at the dinner will | Mr. John N 
Ott, a pioneer and leading authority 
in the field of time-lapse photography. 
Mr. Ott, 


These Committees Are Schec 


As this BuLLetTIn goes B-3 on 
low have rose ited that they will | B-6 on 


in Chicago. 


from t he offic 


mittee. 


-3 on Cast iron 
A 5 on Corrosion of Iron and Stee el 


on Li 


on Magnetic Properties on Refr: 
C-llonGypsum 
A- 10 on Iron- Chromium, Iron-— & 12 on Mortars for U nit 

Masonry 
on Manufae ‘tured Ma asonry 240n Carbon Black 
8 on Hee trode posited Metallic nits 


_A-7 on Malleable-Iron Castings 


hromium- Nickel, and 


lated Alloys 


Comm mittee W 


February :. to 5, 1960, in Chicago, 


of 
of committee with 


the 


who at one time did work for — 


‘orrosion of Non-Ferrous 
ss, the committees listed be- Metals and . Alloys rials 


* 2 on Non-Ferrous Metals and 
Alloys (subcommittees only) 


nical programs, and dinner. The offi 
cial call for the committee meetings, | 
must come from committ 

your hotel blank been 
peturned? 


While more than an ample number 
of sleeping rooms has been podionerrner 
by the headquarters hotel, there is a 
limit on how long these rooms can_ 
hel 1 without reservation. Our 
commitments with the hotel guar- 
antees nothing after r January 15 
Are you arriving on on Tuesday? 


usual pattern of 3- day meet- 


-ings— Monds iy -'Tuesday - Wednesday, 
Wednesd: Thursd: ay -F riday—tends 
to produce a peak attendance on 
meetings start on Wednesday have 
i. 4 been asked to hold their first mee ting © 
j in the late morning or early 
hiecago Wednesday morning 
ping : 1ccommodations being va- 
OMMITTEE WE a © cated by ASTM members are avail- 
MM 
inf, bility of being sent to “nearby” 
A Walt Disney y Studios, is now a re research hotels unnecessarily is avoided. Please 
consultant to General Electric Co. and try to avoid the ’ Tuesday night peak! 
will, quite naturally, be illustrated by _ Dinner Tickets ’ 
time-lapse motion pictures, which have ——- To avoid the need | for a crystal ball . 
the striking ability to condense time, and to prov ide the basis for a reason- _ 
esses so that they occur in minutes, your advance order for dinner tickets. 
rather than hours or days. z A guarantee must be given to the 
hotel on Monday, Feb 1. ond: 


-Tuesds ay night. C ‘ommittees_ whose 

=f | ‘ to allow their members to arrive in 

for new arrivals. Thus the possi- 

+ Johns Hopkins Hospital. His 

speeding up slow- moving proc- able engineering guess, please fill in 


will be limited to 400. 


The committees that plan to meet 
daring Committee W eek are listed 
the box below. The time for each 


meeting tent: atively out- 


Of 


lined) ine 
mi: ailed to « 


“Appear 


ponsor : a a panel ussion on 
ae gloss of anodized high- 

silicon architectural aluminum alloys. 

All those interested are welcome 
attend and to take part in the dis- | 
cussion. A description of the Com- 
fforts in this field is given 


indiv; il and ¢ -ompat and 
to nonmembers who re present com- 
mberships on ASTM com-_ 
mittees. . With the letter were a hotel 
reservation blank and information 
concerning committee meetings, tech- 


uled to Mee 


-26 on Hi: alogenated Organic 


Solvents 
2 1 on Methods of Testing (sub- 
committees only) 


Sc 


D-4 on | Road and P Paving J Mate- 


Die-Cast Metals and 


D-5 on Coal and Coke ae 


D- 8 on Bituminous Materi: 


hy 


Related 5 on Fire Tests of Materials 


D-11 on Rubber and Rubber- 
f 
6 on Methods o ‘esting 


Es 
Building or 


D-16 on Industrial Aromatic 7 N 
Hydrocarbons and Related esting 
Materials E-9 on Fatigue 


eall for each meeting will come B-7 on Light Metals a and Alloys 


12 on Appearance 


of 


25 on Casein and Similar Pro- E-15 on Analysis and Testing 
name! tein Materials C micals 


ASTM BULLETIN 
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Th © rropie 


Aluminum 
During ASTM Committee Week, 1960, Committee man’s system to a wide variety 


on Appeorance will sponsor panel discussion on color and gloss of ano- samples: instrum 
 dized high-silicon architectural aluminum alloys. The task facing Prob- are no 
lem Subcommittee 4 of Committee E-12, which was s organized in — . 


Aluminum and Chemical In view of the xity ide 
: range of material covered in the stated 
D objective, it is reasonable that this 
_ IFFICULTY in matching ni pee or number mean the same od 
appearance of anodized, high gl everyone in aluminum industry 
aluminum building products has been 1 
experienced by major aluminum the measureme nt of “bright- 
ducers, fabricators, and archite “ets. Each ness, image clarity, or specularity of and the third should be transferred to — 
aluminum produc er has a on ling bright clea an n coatings widely used in the — another subcommittee of Committee | 
procedure for use or nee of its appliance 
These procedures are sim- dustries. ‘For these measurements, the F 
¢ 1 view of the specialized nature 
: ilar, but trouble arises because they Bs main difficulties appear to be instru- of the anodized high-silicon alloy s,one 
are not identical. mentation and definition of terms. group should work on a usable speci-— 
OT ask Group — 4, Committee E-12 had In all parts of this committee’s task a fication for these materials. With | 
on Appearance, was organized in June, the appearance of an article must be_ gray anodized high rena alloys, no 
witha threefold purpose: measured, Normally , the appes arance 


: color is involved. Perhaps a specific 
moo of eb jects of the same shape may be tion having a single measurement for 
Specified in terms of color and gloss. 


«To prepare recommended standard proce- _ 
a lightness plus a measure of gloss w ould 


: 
divided into three separate parts. Two 
of these parts should be handled by 
special committees of Task Group 4, | 


subcommittee’s activities should wo 


> 

= 


dures for measurement of color and gloss an 
of anodized high-silicon architectural However, aluminum surfaces, be sufficient. To the best of our know 
aluminum alloys, colored aluminum sur- | there are sever al unique problems. edge, all primary aluminum producers 
faces, and characterization of ‘mill pro- One is linearity of the metal surface have such a sv! ste that are 


duced aluminum surfaces. resulting from the rolling or extruding reomme nding t to. ato 
ommendin 


operations. The : appearance of a plain this 
or colored sample influenced by 


The main purpose of the task group is a 
to investigate problems associated with — 
tigate problems a 1 with whether the article is viewed parallel 


“matching of high-silicon aluminum or perpendic vular to the rolling or 


yuilding products when they are anod- ction. 


ized to shades of gray. This prob lem difficulty in appearance measurement 
is dis ‘ussed by at a joint” 


is the wide range of gloss that may be 
ing of Committe K-12 ‘and the d & ticles. The 
ty Color Counc il in the encountered on aluminum articles. The 
= gio SS OF shininess of aluminum surfaces 
spring of 1958. 


: 
range from mirrorlike to. “mat. 

The gloss” and line 

te under a c 


Standard procedures for measuring or 
alum ate 
appearance of metal surfaces transparent or ‘se mites nsparent: film 

ith colored ans pare nt or semi strongly interfere with color-messuring 
nsparent coatings,' an effort shoud techniques that are satisfactory for 
be made to establish some. Any 

e to establis paints, porcelain enamel, and the like. 
standard for measuring the arance | The linear texture in none on 
of colored, semitransparent, and trans- 

semitrans} id tran we ll as colored aluminum surfaces will 


parent coatings be used in the probably have to be indicated when 
automotive and appliance industries spec ifying appearance e of a colored 
and any other industry where control transparent 
_ of color and appearance | is . & product = The ideal solution would be one 

The third item in the subcommittee’s _ specification — that would cover — " 

all ranges of color, gloss, and surface Results of a new multiflash photo tech- 

_ objective was included to enable alu- textures that might be encountered. — nique show what happens when a bullet 

_ minum producers, distributors, and con- Then, from a few simple measurements, pierces a taut string. Dr, Harold Edger- 


s to specify a particular finish, or the appearance of a surface could be ton of Boston Soaked the separate expo- 


m n would be set 
of Is anodized 


numerically described. An approac sures to get this picture on a single piece of 


‘ 1 
Sa surfaces by means of a to thi hes heen made by Mr. Erie film. Each flash was for 990-000 “sec, 
name or a and to have this 
Bark 1 of Reynolds Metals Co., 

report prepared for the Aluminum 

1 For our purposes, we — limit the term ~ Mr. Bark d 

“colored coatings” to mean transparent DAFAMAN Proposed & Seven = wise rotation. “Dr. 

measurement of colored opaque coatings 
such as paints and ceramics is cov ered by 


Edgerton 
recent annual: 


a 
— 
now, 
— 
|. 
— 
4 
Al 
— 
| 
W — 


producibility « a The third portio of the e larger org organizations, | 
from the results ‘Task Group 4 objectives shoul automobile manufacturers, 
designate instruments that might transferred to Problem Subcommittee 3 finished parts from a number of sub-— 
used for measuring the shade of gray. on Goniophotometry. Methods are contractors, are _ keenly” aware of the 
A standard method of measuring and needed for measuring” and defining #4 need for an impartial, accurate method : 
reporting gloss and linearity would also small gloss differences, particularly on of measuring appearance for quality-— 
required. = = high-gloss samples. Gloss and texture control purposes. Our responsibility 
A second problem group should be _ -‘measureme nts an _be related to — extends not only to the large end user — 
. set up within Task Group 4 to find — visual appearance. This group would but also to the finishing subcontractors — 
ways to measure the appearanc require standards to in order that they will be able to 
colored transpare nt and semitranspare nt rmine the de gree of "precision their processes to meet rigid: 
coatings. One of the first ~-require- required and would work very closely instrumental acceptance standards. 
ments of this group would be to obtain — with the group working on color, 8s -o In summary, the ultimate goal of | 
samples actually used in industry for If the subcommittee is to accomplish this subcommittee is to prepare ac- 
ceptance standards and deter- objectives, it needs to know specifi- curate, usable methods of appearance 
the degree of precision required: the requirements of industry. measurement. Any "standard proce- 
in any gi ven industry. Chis “group As indus try becomes aware of the sub- — dure s developed by this committee 
= | effe ct of gloss and committer’ the re be 1 no howe ‘ver, should be the result of sp 


—— 


Committee Officers__ 
To better acquaint Bulletin readers with — 
the men who direct the indispensable 


work | of the ASTM technical committees. 


ss 
ai 


-Cominittee A-10 on Iron-¢ Chromium, Iron- -Chromium ‘Nickel ‘and Related. Alloys. = 


L. L. Wyman J M. A. L.B. Fonda 
1 Bureau of The International Nickel General Electric Co., 


froleum Products and Lubricants 


Photo by Bachrach 
R. a Alden Simpson Photo by Bachrach” 
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Monogement Gs 


7 By MARK W. CRESAP, JR.! 


j A ~w months ago, the xpect: enough of its purcha: pe vople? 
ommittee for Economic Developme: “pure or on | 
= the following statement: h the are ( capable? ill it pe ‘rmit closes itself off from the finest reservoir 
“Within the next 20 ye ars—barring- the purchasing nt touse his talentsto of talent available in America. Eve 
var, and assuming we manage ouraffairs the utmost? — - oe ae illy, as the cumulative effect builds up, — 
Ww competence-we may Under ide the purch: asing its product lines lose individuality and 
“expect to enter a period of general we lle a _ officer participates in a project from its pre stige, and price becomes its only . 
being never before considered attain- inception. He sits in with engineering, - weapon in the battle — against more 
able. manufacturing, and marketing on the Progressive competitors. 
[believe that no pure hasing agent will 7 first decisions, beginning with design, — In making our pure hases sat W festing- — 
“i able to function with full effective- choice of materials, and level of qui ality. , ae we try to be as prudent as the 
ness in the next several years unless he %; He contributes his own experience, housewife in the supermarket; we — 
_ unde rstands the implications of that know ledge, and imagination; and neal every dollar to count. But price is only — 
statement. a I also believe that the— 4 ; brings to the problem the rich technic al one of the factors involved when we go 
pure! hasing : agent is going to be one experience of the company ’s supplie rs shopping. We recognize that there are 
the important forces helping to bring The situation is far than ide val mutual benefits to be derived from 
this of ge neral well- bei ing. the pure hasing offic er receives research and de ‘velopment programs of 
only a piece of paper containing speci-- our supplie rs. We assign a definite 
fications, scheduling, and amount. The value to such work. We accept the 
growth iney vit us. =, is ‘the higher decisions have already been fact that we must help to pay the costs 
increase in our population—we will made; only the price and supplier of. such work, just as we would expect 
reating 800,000 to 1,500,000 new main undetermined. He proceeds to to ‘pay for some spec cial se rvive 
ach year. Two is our insistence on buy the product. Being human, formed, say, on delivery. We are 
Mg s indard of living—t the average wants to make a contribution to the _ ing to put a dollar sign on values 
nily in 1975 will have a disposable transaction, and so he bargains for ie not appear in black-and-white on the 
cost sheet, but which we know pick 
of today’s dollars. Three is the rising The second condition det cult save us money. 
of this year we will duce your effectiveness as a purch: asing is logic al for us to support, those 
_ spend more than $10 billion on research, — agent will come about if you yourse lf firms that “advance the art” in their 
20 times our pre-W orld W ar fie ld. We do not place these firms on 


i TI a downgrade the scope and impor nat } 

_penditure rate > ese are t we times your work. It will come about if “the same price level with firms that have : 
when a team of serious and sober scien- 


, Pn- submit to the greatest occupational — little in the way of engineering resources, 
tists undertakes a project to determine _ hazard of your profession and buy do little or no research work, and seldom 
7 whether time runs bac kward as well as solely or primarily on price— y ou improve their products except by adapt- : 
= ard. make your purchases without adequate introduced by their 
To state it briefly, we are going to conshiievetinn of the quality factors that competitors. We know that to place— 
ty ive more people, they are going to determine ultimate net cost. I refer these companies on an equal pric e level 7 
want more from us, and we are going to will ultimately weaken the -ereative 
Be bility, durability, consistent availability, 
: changes will have a pa efficiency in operation, technical suit- = ™ 
business management. ability, operating economy, and, espe- ve Jopme costs. 


They *y will place heavier demands on the cially, __ tee *hnical deve lopment Iti is the objective of your to 


exec cutive, presen nt hi Ww ‘ith stay well ahead of its competition. 


new probk ms, and add major ‘compli-- _ Mans age ment will always look to yo attaining this objective, why shouldn’t 
-eations to the problems he already has. at low unit p you look upon your supplier as your” 
If you are a purchasing agent, I be- natural partner? Why shouldn’t you 
lieve it can be taken for granted that you — use him as a me mber [ * —_ to im-— 
your products? On such a team 
future. It will demand a creative cost the yureh: veople be the chief 
tion of which you are capable. But, reduction program, One of the with the supplier 
[see it, there are two things that could _ valuable services you can perform is to— the eyes and Ae directed toward a 
_ make the rich tec hnical knowledge and of know ledge, 
One of these depends on top manage- experience of your ‘supplie rs work for 
ment rather than on you. The ques-— benefit f imagination, and an 
t ked: Will your company, You can bene ht tr rom The experts tell us that this country 
i ill mans your suppliers’ expenditures on research, a will spent twice as much on research 
by development, and engineering. deve lopme nt in the 1960’s as we spent in 
Adapted from an address presented by ean multiply your own effectiveness in the 1950’s. Your suppliers will be 
National Association of Purchasing Agents, _ _ proportion to their skills and facilities. — spe Bs -conside rable share of the 


: Mr. Cresap at the 1959 convention of the 
The company that does not pick a money. is your interest to see 
1 President, Westinghouse Electric Corp., 
Pittsburgh, Pa. with a research 2 that some of it is spent in your behalf. 


= 
December 1959 


income of around $7100 a year, in terms aie cheapest possible price, 


se rvic 


of your work for grante d. "But ‘it. 
_ will require far more than that in the — 


S t Full Value 
— 
— 
— 
— 
4 
— 
| 
ait Bars 
— 
— 
— 
— 
— 
— 
a 


Contacts — as ‘Catalys 


- Surfaces of re lay contacts sealed in 

cans under nitrogen atmosphere can 

develop deposits that impair relay per- 
formance. Dr. Saul Chaiken of Stan- 
ford Researc ‘th Institute told the con- 


tacts subcommittee of Committee B-4, 


at their P ittsburgh meeting in Oc oa and silve oe 


= certain deposits have been traced 
atalytic polymerization of orgé 
vapors from the insulating materials 


sealed in the containers. Catalysts for. 
the reaction are metals in the platinum 

_ group, including rhodium and palladium, 
which are often used for relay contacts 
because of their high conductivity and 
corrosion resistance. Another source 
of contamination is the metal tool used 

in forming the contact. Sensitive dye 

_ transfer paper can detect minute quan- 

— tities of iron and copper | left on the con-— 
by the forming tool. Iron is 
es spec ially undesirable bee cause its oxide 
low conductivity. T he metallic 


contaminant can be easily 

4 Offending 


polymers ntified. 


number of common types of insul: ating _ 


materials were investig, zated to deter- 
mine which were the most likely s ‘sources 
of polymerizable vapors. Silicone and 


epoxy glass laminates gs ave off the least 


7 amount of polymerizable vapors, with 
— = and Formvar intermediate, and 


phenolic laminates the most objection- 


the gases from these polymers showed 


Case OF THE FouLED Contract 

— five years of storage in stock- 
3 equipment, organic crystals formed | 
on this palladium contact in a sealed relay. — 
_ This is an extreme exampie of the slow 
deposition of organic material on contacts — 
whie may be causing contact failure in | 
sealed relays forlow-leveluse. 


Committee B-4 will expose a number 


will be measured pe riodically; it is 


Subcommittee III on Thermost: at Metals: 
> is studying \ 


Pore Structure 


le. Mass-spec trograph analysis of 


acetone, benzene, butenes, and other poe lene for curing purposes, developed 


organic compounds to be present in by” the American Association of State 
amounts from traces Highway Officials and the Society of 
the Plastics Industry, are being reviewed 
Funda- _ as the basis for a possible ASTM stand- 


Goring of Insulating 


Pure hydrocarbons 
] mental studies are in progress using 
pure hydrocarbons and contacts of gold, 


of contact assemblies at ASTM ex- 
posure test sites. Cont uct, resists 


_ hoped also to obtain chemical analyses 
of the atmospheres at the test sites, 
Thermal conductivity test 


needed. 


various test methods for. 
therma al conductivity. A promising 
being developed by Westing- 
house Corp. will! be for com- 
ment by the subcommittees. 


Pore “struc ture, of ‘the nev we 
“areas of study in the field of concrete, | 
been prominent on recent agendas 
3 of Committee C-9 on Concrete and C on- 
crete Aggregates. A propose 
7 mended practice for microscopic deter- 


Changing 


silver, and rhodium. Gold 
are — sensitive to con- 
Dr Chaiken dese this impregnation and +4 
challenging ‘investigation with entiju- mp regn 
pl astic s, are ly used for electric al 
insulation. Just where cure of these 
eiplines: must be called upon to solve 
materials leaves off and aging begins 
contact contamination problems. The 
work at the Stanford Research In- was a recurring question at the panel 
discussion on cure of electrical insulat-— 
stitut ie is supported by contract w ith 
the Cone, varnishes sponsored by Committee 
its Cleveland meeting in September. 
ods S. Hurley, Jr., served as moderator | 
for the seven-man panel; 
audience took part in the discussion. — 
Following a ge ‘neral introduction by 
OW. E. ‘Harvey hairman of Subcom- 
mittee I on Insulating Varnishes, 
M. Prober of General Electric Co. out-— 
lined a method that had been “found 
guece for « determining 
weight of the portion of the saa 
crosslinks. The dete 
tion is based upon stress-strain charac- 
- ristics and specific volume of a vs 
~ nish film. . Messrs. DiCerbo, Haughne y, 
Gvnst, and Kin next spoke in turn on 
epoxy, polyester, phenolic, and silicone 
~ varnishes, with K. N. Mathes providing 
the summation. | 
Mr. Mathes asized the impor- 
tance of relating laboratory tests to — 
mination of air-void content and pointed out 
specific surface and spacing factor of ‘ah way to tes 
the air-void system in hardened con- '8 £0 test it on a hi 
crete has now been accepted by the -ture—inereasing the speed until it 
committee subject to letter ballot. throws. Improperly cured materi: 
At the meeting of C- 9, held during the will throw wile lower speed than fully 
Pacific Area, National Meeting cured materials. While Mr. M: athes 
San Francisco, much activity w as did not object to the scientific approac h, 
reported by the pointed out that if they are to be 
Ghish. addition bo = than acade mic nterest, scie ntific 
a 
mending a ‘revision of the Specification | f 
for Fly Ash | (C 3 50), plans to make it a orms ince. a 7 
general specification for artificial Comen 
zolans. The subcommittee is also ac ement Standar s 
tive ly developing specifications for re- — : The usé of additions as a grinding aid 
tarding, accelerating, and water- reduc- in the manufacture of portland ce ment 
ing admixtures, with methods of testing — - be as been récognized in ASTM specifica- 
for such produc — tions by referring to specific trade- 
The 2 Subcommittee n | Radiation materials after extensive tests and re- 
Shielding is exte nding its study to : view by Committee C-1 showed euch 
materials, other than the barites, which — materials to be harmless to the ce et. 
might be used as aggregate in shielding | With an increase in number of such 
concrete. Spe ‘ifications for w hite poly- 5 mate Tials coming forward for considera-_ 
BULLETIN 
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develop an ASTM spec ification for non-— 
harmful additions to cement. The pro- 
_ posed specification, approved in sub-— 
~ committee, will now be circulated to 
the entire committee. A companion 
specification already dis the 
Specification for Air-Entraining Addi- 
{ tions for Use in the Manufacture of Air- | 
mntraining Portland Cement (C 226). 
These actions were reported at the meet- 
ing of Committee C-1 held during the 
8rd Pacific Area” National Meeting in 
‘San Francisco. 
The det termination of the potential 
sulfate resistan e of portland 
will now be covered in a_proposec 
method of test accepted by the com-— 
mittee subject to letter ballot. This— 
method involves the measurement of 


to develop a specification for poly- 
_ propylene film and sheeting. The sub-— 
committee has been w orking on a 
specification for polyethylene film, but. 
of adequate test methods has 
up completion of this work. There is 
considerable need for such a sp ecifica-— 


SPI ‘has had ests ablished aC ommercial 

Standard for polyethylene film, CS- 

5438. One of the test methods needed 

“ioe this mater rial is a measure of gloss; 
ond Sul committe e IV 

Optic al P rope rties unning 


WorkMen Prepare To Raise ANOTHER» 


Roor Section ror Piastics PavILion 
or U.S. Exuisir 1n Moscow. ald 


he 
ed comp “bell”? 


How Slippery? 
<a each horn w as reinforced by a steel a floor when sorptive mineral materials — 


= by Method D 


the expansion of mortar bars conté ining 
excess calcium sulfate, equivalent to 
_ 7 per cent SO; by weight of the cement. ‘What happens to the ‘slipperit 
_ Significant revisions in the specific a- 
tions for portland cement (C 150) and hub and radial. arms. The structure are used as a flooring compound? 
for air-entraiming portland cement was de signer d to withstand a 60- -mph ‘ommittee C-23 on Sorptive Mineral 
175) approv red for immediate load; a prototy) © was bui and Materials, at its meeting in New Y ork 
adoption subject to “letter ballot. om n City on October 22 and 23, asked itself 
4 Among othe things, ‘these changes air lane. Sine strue this question, and decided that a per-_ 
delete the requireme tricalcium to be removed before \ winter, was formance type of test might be 
silicate (CS) for types II, V, and Ha ‘designed for snow loading. veloped to answer it. The committee 
ceme nts, add to Table II heat ef Crack propagation. be “fee ‘Is that in this field of materials there 
hydration requirements at 7 and 28 a to fail at stresses much lower is a definite need for a group of per- Wy 
_ days for types II and IIa cements, and oe the yield strength, according to formance standards. At its first meet- 
_ change the footnote to T le I to indi- ; A. Kies of the Naval Research Lab- ing, a newly organized: subcommittee 
not other Kies described experi- Tevie wed a survey now in progress, from 
the compressive strength test goog _ ments at NRL to measure ene rey to Which it hop es to get suggestions that 
shall govern. pI The sponsoring subcom- proy agate cracks. As a result of this will assist in the development of pos- 
combining work, a tentative rocedure has been  Sible standards. Industry will be aske 
and is now being considered lant tests it uses to ev 
D-20 subcommittee for esti ablish- materials, 
asatentative method. ‘The committee has made good prog- 
Flammability Mem- ress in developing proposed methods 
bers of Committee D-11 on Rubber of test of a laboratory nature for evalu-— 
have questioned whether the tentative ating the significant properties of sorp-_ 
test for oneny of plastic foams _ tive mineral materials. Four proce- 
and shee appr dures, have already been ‘submitted to 


2), approved at the a 
the Society ring sampling, free 


lies to flexible 
foams. The rubber com- ‘™oisture, loss on ignition, and sieve 


approved the 

specifications C 150 and C 175, whic h 
will be presented to the committee at 


A cooperative study including 15 
laboratories is being conducted jointly 
Sponsoring Committee on 
“Masonry Cement and Committee C12 
on Masonry Mortar. The studies will 
~ include the determination of stre ngth, 
air content, and water retardation of 


masonry mortars. faa 

Plastics Hears Dietz 


On Moscow Exhibe “Both ‘the pl: sstics and the 


Members of Committee D-20 ™ rubber committees have started investi- 
Plastics enjoyed an’ unexpe a _ gations to throw light on this question. 
behind the scenes in Moscow via 3-D — _ Statistical Techniques. J. A. Zoell- 
color slides shown by Prof. A. G. H. ner, Gene ral Electric. Cay told the 


mittee’s objection discussed at 
some by D-20, 


analysis. "Additional procedures were 
“reviewed covering bulk density, oil 


dust content, breakdown in 
ater, solubility in water, and mechan- 
breakdown. T he committee is 

oing a very thorough job in ests ablish- 
ing a firm background of test data by 
round-robin tests which are in v arious 


Dietz, as a special event of the four-day pl nation committee about some useful stage es of completion. The proper 
J A 


_ meeting in Cleveland last September. 
- Professor Dietz, acting head, Building — niques, which do not assume any statis- 
_ Engineering and Construction, MIT, _ teal distribution for the data, can pro- 
3 conducte d the tour along side roads and vide information on the subject under 

investigation - without the bias that 


_ by ways of the Russian capital, told 
what he had seen in the way of construc- might: result from assuming n normal dis- 
techniques and everyday |] 
ein Dietz was in Moscow t 
supervise the completion of the plastic 


1° ——. which he had designe d for th 


U.S. exhibit there last spring. He 
plastic structure, a network of conditioning. 
(De December 1959 


new Subcommittee XII on Poly- 
P lastics its organisetional 
ting in Septe mber. 
been organized cov ering polyethylene 
polypropylene - plastics, test 


nonparametric techniques. These tech- 
also on the committe e ’s schedule. 


Sections have 2 mineral mate rials used for f 


of abrasiveness and fire resistance are | 


bibliography was _prepared by a 


on n Sorptive Materials to 
existing 1 test methods for sorpti ve 
oor surface 


This is per-— 


or f 


_ mainte nance and safety. 
haps the only publication in this field 


plastics, 
plained the novel design features of : te and sample pre paration and that has attempted to abstract not only | 


pane, but also unpublished, lite Ta- 


#3 — 
re 
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i 
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a composition of cathode nickel, accord- ing additives i in nickel as was observ ed 
— — ing to He rbert Kern of Bell Te ‘lephone __ in the tests. He urged that more atten-— 
Laboratories. Using highly purified tion be given to the trace elements 
tories. The bibliography contains ab-— nickel having no single impurity present \ cathodes and particularly to the pos- — 

gtracts of all available information on amounts greater than 50 ppm und sible improvements that might accrue 

test methods and apparatus. Tt in- ™ost impurities present in quantities from the use of zirconium and mag- 
cludes not only the bibliographical less than 10 ppm, definite amounts: hesium additives in substan 
vig hat aleo a Het of the iiterature cing ty pe additives were of other v ace 
reviewed and an index of the organiza- In a typical nickel cathode, s report was a previe wo 
tions that submitted test procedures. coated with barium oxide, of the i inv estigation scheduled for publi- 

‘Tt was felt that this contribution, elements in the nickel react with the cation in part in the Bell Telephone — 

originally for the bene fit of Committee Journal Applied 

9 ,  @lectrons when the cathode is heated to 
limited number of mimeographed copies Committee F-1 Materials for Elec-_ On from the 1 
of the bibliography are available upon ubes and Semiconduc tor Dev ‘ommittee to investigate standards 
request. Requests should be made to at its Skytop, Pa., meeting in Novem-— needs for thermoelectric materi: als, Sub- 
Mr. R. L. Shirley, secretary of Com-_ ber that highly purified nickel contain- committee VI on Semiconductors es- 
mittee C23, The. Eagle-Picher Co., ing less than 1 per cent of either zi aa sega he a working group on this sub- | 

significant decrease in emission and no emorial Institute, outlined the present 

Cine I, detectable interface imped: ince afte state of the art of thermoelectrics and 
Committee Reworks 7 ey testing for 14,000 hr. Aluminum addi- ns amed the areas where st: indardizing 
Concrete Pipe Specifications ~~ tive (0.028 per cent) contributed to — effects might be fruitful. A. C. Beer, 
peeling, developed interface impedanc also of Battelle, est: tblished a bese line 
Improveme nt in existing specifica of 30 ohms per sq em., and the emission for sts andardising efforts’ in the field 
tions for concrete pipe occupied Com- z failed at 8500 hr. Nickel with boron of intermetallics having pos ssible utility — 
mittee C-13 during its meetings on added (O. per cent) failed in 3000 hr. for either solid-state devices 


October 14 16, in San Francisco, and pure nickel cathodes failed transistors and diodes: or for therm« 


‘number of changes were accepted in about 1500 hr. It has been calcul: ited elec ‘tric 
Specification for Reinforeed-Concre te 


that a trace of carbon is. responsible — 
Culvert, Storm Drain, and Sewer Pipe - for the emission in the pure nicke 


76) relating to the wall C design, “ode, Dr. Kern pointed out that a ca Kaise ‘a Bell 
permissible variations in dimensions as -culation of the diffusion limited produe- pointed out that electronically 
aca _Telated to the covering over circum- tion of barium donor atoms came out: active impurities are normally present — 
ferential reinforcement, and minimum jn about the same order for the reduc- in commercial silicon in quantities of : 

wall thicknesses for wall C designs. 

in Ti a. For More Precise Elongation Measurements | 


pe rforations from 4 in. to not 
than 35 or less than ve in. An 

addition to the rejection clause was 
approved which says that any spall 
greater than in. in diameter and 
deep caused by making perforations 
be cause for rejection. The new 
specification for rubber gaskets (C 443). 
carefully reviewed, together with 
comments from various sources, par-— 


‘tion require ments as specified by 
purchaser. he eireul: ating hot- 
oven method - of accelerated aging was 
approved as a replacement to the oxygen 
me! 


Trace Element asuring of tension test apec imens to nearest 0.00Lin. 

_ Standards for vermo electric a) A commercial bench center is provided with extra-long spindles, the tailstock spindle 
a being spring-loaded to hold the specimen halves tightly together. A series of Lucite gage 
tube here to sti ay each with two accurately spaced scribed lines for the gage length to be used, are 

available for mounting on the cross slide of the carriage. The specimen is 


ween centers and, with zeroed, the le fts sc line on tr: 
view held some that ‘sclide-sts ate de- 


vices will re place them. Some notable 
improvements in vacuum cathodes | 


| 
— - 
— | 
— 
4 
1 
‘ 
eo Ae the right by the micrometer screw until the right-hand scribe line is aligned with the right- q Be 
es : a hand gage mark on the specimen. The micrometer then reads the extension to the (a 


to 10! atoms per cu em. Dis-- for both me lulose sis (ICC A). The results 

~ solved o oxygen in silicon can be pee a the alundum hot plates. A round- _ indicate that the method can be quite 
by infrared absorption, the oxy robin test series is being conducted to method based on this 
showi ing an absorption peak at approxi- esti ablish an upper limit on specimen work will be prepared for publication 
mately 1100 cm.~' There was a conductance for rigid specimens tested w ithin 


strong, direct relationship between oxy- on metal-surfaced hot plates. _ “ere An inte rlaboratory study was made 


gen concentration and rate of donor for- _ The reliability of test methods for of the aniline acetate (D 1438), arcinol, zs 
-Mation. ‘In order to check the in- water-\ vapor transmission is the subject and bromination methods for the deter- 
frared determination, oxy gen may be of four round-robin test programs with mination of furfural in pentosan dis- 
determined by vacuum fusion an: uly: sis. nine laboratories participating. “4 tillates using the ICCA standard sam-— 
was pointed out in discussion “port on this work will soon be p ples. The report of this work indicates 
oxy gen-free silicon crystals can be lished. This work will lead toimprove- that the arc ‘inol procedure is the most 
grown by floating-zone or by vacuum ment of the test methods. precise of the three methods. A re- 
a and there was a question of vision of Method D1 1438 based on ‘this 
the utility of the infrared tee hnique Test Methods for Clays ws as proposed. 
‘other than research purposes, And Glazes Studied _A method to determine disperse vis 
of the problems of -semicon- Two proposed ‘me thods for the de- as a measure of the mole 
_ ductors were being discussed in ASTM — ' termination of particle size of clays were _ Jength of cellulose is being pre pared. — ; 
meetings for the first time, and in order discussed at the meeting of Committee Additional procedures for the Methods 
to provide some Jong-ter rm aim J. C-21 on Ceramic Whitewares and Re- of Testing» Cellulose Acetate (D 871) a 


Biondi, vice-chairm: an (of Committee lated Products, held at Bedford Springs, and for the Methods of Testing Cellu-_ 


-F-1, suggested that the | group direct its —P; a., Oct. 1, 1959. The first of these lose Acetate Butyrate (D 817) are also 
“efforts | toward the establishment of uses an hydromete r to measure particles in preparation, 
standard grade of semiconductor down to 2 u and the s second uses — 
materials. This would of course re- centrifuge for partic 2. an 

that standard test methods be Other methods for clays include or Committee | 


developed for measuring properties and colloidal procedure for determining or- - At the meeting of C — B 3. 
impurity levels. The establishment of 


ganic content and a turbidimetric pro- on E lectrodeposited held in 
cifications will require a very critical cedure for determining the soluble sul- *hiladelphia, Pa. , on Oct. 6, 1959, 
look at test methods, and when a pro- fate . committee approved, sub- 


mission to letter ballot, an expanded 


_ posed specification is written it will not > - Discussion of the latest draft of a 
hard to find interested people determine lead solubility 
criticize it. According to Mr. Biondi glazes indict the relative new title: lectrodeposited Me allie 

people would literally “come out from citric acid (lemon juice) versus acetic: oatings and Allied Finishes for 


under rocks” to find fault with a pro- acid (v inegar) should be investigated. Metals.”” scope been ex- 
posed spec fien tion, 


An _interl: laboratory test will be d to include electrode posited, ano- 
Thermal Insulation for lucted to dete ‘mine whether acetic dized, and chemically reduced coatings 


Building Gets More Committee can be used in place of citrie acid of all kinds. These 


C-16 Attention = = which, although it dissolves lead more prompted by the transfer 


- Work on specifications for a _ aggressively than acetic acid, is diffi- mittee VI on Anodic Oxidatic 
insulating materials for use in home Cult to pre pare as a standard solution. “ Aluminum and Magnesium Alloys f fom 
~ construction was in increasing evide vod ; a ‘thods are being developed to test Committe e B-7 to Committee B-8. ole 

at the fall meeting of Committee C- 16 alkali durability, detergent. resist- recommended prac tice for 
“4 on Thermal Insulating Materials, he id ance, translucency, heat-shoc k bias aration of nickel for use in electroplating 
at Pocono Manor, Pa., September ance, and Knoop hardness. = with nie ‘kel was presented for — 
30. +A large of specifications An interlaboratory study te bei ing action. This practice defines the new 
4 have been written by the committee conducted — to determine the repro- Duplex process, which has improved 
* primarily for industrial uses. This ducibility of a kerosine method for de- the weathering resistance and the ap-— 
trend should he weleomed by termining the equivalent water absorp- pearance of nickel-plated parts. 


and home builders who will be able to tion. This test has been used to ob- = A beached atmospheric exposure program, 
refer to ASTM specifications suitable tain absorption values in 20 min that: a No. 5, was approved. This program i 
. for their needs. The first of these are practically equivalent to values ob- will ¢ letermine the comparative perform- 

specifications is one for blanket insula-— from -hr water- a of copper-nic kel-chromium and 


tion mate rials; a method of test is ni 11¢ on steel, 
being prepared as a companion to the 
‘specification, use fcam plastic Will Prepare New Method for | mine sy stems will 
as a thermal insulating material is now ar Cellulose Pulps — performance of plated p 
‘Recognised through a proposed specifi- The af of 
cation under consideration. A testing collaborative | test on the acc me 
program is providing the data needed chromatographic techniques for 


4 for preparing a specification for insu- — lyzing refined cellulose pulps were re- Credit where credit is due... 


lating formboard. A proposed test viewed at a meeting of Committee D-23 


att the ps “Municipal Inciner- 
“method for structural insulating roof Cellulose and Cellulose De rivatives in the paper,“ by 


deck slab made from vegetable fiber is is in Atlantic +c ity, N. J., on Sept. 16, | Engdahl and J. D. Sullivan, which — 
bei ‘ing circulate d for comment. 1959. Five mixtures of glucose, man-— appears in the September 1959 But- 
- Complete revision of the Method of nose, and xylose were analyzed by eight = Levin, we regret that the credit line 
Te ‘st for Thermal Conductivity by laboratories in the as-received condition: for Fig. 2 is incorrect. That photo-— 
Means of the Guarded Hot Plate (Co and following simulated hydrolysis. — graph, on page 53, should be credited © 
177), one of the basic test methods in In addition, similar analyses were made _ io the Department : ae 
this field, is nearing completion. It is of the mannan and xylan content of New Aap eo - 
planne d to include separate descriptions. five standard samples distributed by 
of the apparatus, proc edure, and sample the International Committee on Cel- 


— 
— 
i 
— 
q 
— 
| 
q — 
— 
: 
| 
— 
| 
— 
— 
— 
j 


District Activities — 


NEW YORK 


- bodiment of a time standard. It can, 
however, be defined indirectly by use of 


nomena, Che rotation of the earth on 
its axis, or its repeated swing about the 
sun, are the commonest examples 


the distance from the king’s elbow to his 
finger tip. So says Robert D. Huntoon, 

Associate Director for Physics, National 
au of Standards, and he ought to 
. Speaking at the Oct. 22 meeting 

ew York District, Dr. Huntoon — 

d the current ste atus of the basic © 


are exactly the same, however, this is 


standard. 


in the process communicated to atomic spectral phenomena. The 


6 audience some of his own fascination é | sium clock being prepared by NBS will — 
with the eubject. be put into orbit about the earth ately, 


4 4 
distinet i improvement on the king’ checking the strete thing of time 
fore arm was the meter, which originally — - dimension with veloc ity that at 
set out to be one ten-millionth of the _ dicted by relativity theory. a 
6 
quadrant of the earth from the North 
Pole to the equator, through Paris. New 
At about the time of the French Revolu- 
tion, surveyors set out to measure this, 
but with conflicts raging about, 
what with all the politic al- boundary | - Addressing one of the be: st atte onded 
‘complications, the measurement left — mee 
are: ‘thing to be desired. The me ter 
_ wound up being a completely arbitrary 
unit, , embodied in a platinum- iridium 
bar, keptin Paris, 
Sue th arbitrary standards, Dr. 
toon: out, lea ave one 


land District Council, President F. - 
—LaQue discussed “Whi at We Know and 
Don’t Know About Corrosion.” The 


por: 
‘Scientists at NBS, w hich i is 
such fundamental standards in the 
United States, are establishing “ine 
dependently reproducible standards,” 
which are not only less arbitrary, but, 
|» the whole, offer much higher ac 
Fo establish an independe ntly repro-- 
ducible standard, said Dr. Huntoon, one 
must be able to write down plans = 


curacy, 


constructing a black box and an ex- 
periment that someone else can build — 
and perform, and from which he can 
obtain a measurement of an invariant 
quantity that can serve as a funda- 
mental st: andard.— There is no need to | 

calibrate one _ person ’s measurement 
against another’s —different values arise 
only from errors of obse rvation, not 


ariations in the > quantity being At its October 28 dinner ‘r meeting at 


Hotel Lennox, the St. Louis Dis- 
Tenth _ example, one might trict Council presented awards to twelve 
a ain: senior engines from four 


left, 


reproduce the standard; it would not — and Lawrence Bollinger; H. D. 
be necessary for him to trot to Paris — 
with his metal bar to see how the le ngth 


Co- 
mins, professor of civil engineering; 
Ww. C. Magruder, chairman, St. 


of his bar compared with the length of Council. Top right, 
Brust, 


theonein Paris, Washington University: A. W. 
: r Time | is a bit trickier, said Dr. Hun- director of the Washington University 
lt being “purely a 


the periodicity of certain natural phe- —_ was attended by some 200 members 


Since the lengths of no two solar a 


tings in the history of the New Eng-— 


in, but predictions or generalizations 
From 


meeting of the New England Dis- basic research in corrosion it is hoped 


of : Rey J Blum, 
gtude d d 
Fagan, . David 


; 


~ quantity, there can be no physical « em- trict and the Boston Section of the 


AIChE, held at the new Boston Museum _ 
of Science on Thursday, November 12, 
and 
President “LaQue 


that 


‘eel in the field of corrosion must be 


4 


not completely satisfactory time a great mass of em- 
Standards of much higher 
accuracy are now being obtained from 
Ss ards in physical measurement, and “atomic clocks,” that is, frequenci ies of still is lacking in many cases. 


done. The areas of uncertainty and 
ignorance appear to be as great as_ 


pirical knowledge has grown up during 
years, a mechanism for corrosion 
Each 


kind of _ corrosion— —galvanic, stress, 


-cavitation—requires a diffe rent 


the. theories 
universally applic: able. 
Predi tions based 


riments can also be 1 very 


which 


LaQue cited several instances in 
laboratory. experimental data 

indicated that an alloy would be suit- 

able for a certain type of application, 


_ whereas, in practice, it was shown not 
be. 


has been relative ly easy toe 
what happens after corrosion has set _ 


proved to be misleading. 


and Terry R. West; Don Fischer, dean 
of the School of Engineering. Bottom 
left, from St. Louis U niversity Inetitute 


dents Michael Kausch, John G. Manda, q 


and Tom Met ‘artne ry; 
McCarthy, head, Department of 
Civil Engineering. Bottom right, from 


Louis Missouri School of Mines and Metal- 
lurgy: 
rt Liptai, Carl Van Sant, and 


students Orville Hunter, Jr., 


~ Robert E. Farris; H. L. Furr, assistant 


ASTM BULLETIN 
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— 
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guided tours of the laboratories and 
other buildings. There was also 
opportunity for presentation of ASTM 
activities through a talk on “ASTM 
Specifications Applied to Government 
Contracts” by Walter Price, head, 
gineering L aboratories, U.S. au 
of Reclamation, and a talk by R. E. | 
ivingston, pk inning and researc en- 
gineer, Colorado Ste ite Highway Dept., 
President F. LaQue; W. Angell, Chairman of Specifications C ommittee, 
AIChE, Artisan Metal ProductsCo. = Highway Department, on “The High- 
— WE ay Engineer’s Approach to Specifica-_ 
that predictions about corrosion will 
be made possible. At present, the 
riterion is past experience, 
ui lhe program was arranged by Dick 
Saunders, program chairman of the 
New England District, with the co- 


= 


wkE NGL LAND Disrnict MEETING 


of the head table in » (left 


right), District Chi in R. H. Doughty, 
itchburg Paper Co.; A. S. ‘Collins, 
AIC hE, Godfrey L. C ‘abot, Inc.; ASTM © 


+> 4 


Secretary R. E. Hess dise cussed the 
that enter into ASTM standards. | Mr. 
Edward Merrill of Skidmore, Owings, 
& Me rrill, the architects for the Aecad- 


operation of the officers of the local emy, presented an interesting 


ate hE Section. “A Preview of Winte 

_ Skies” was shown at at the Museum’s Hay- 
den Planetarium. F “ollowing the social 
hour and brief introduc tions 

were m: ade of the AIC hE officers by 

Arthur. Collins, chairman, Randy 

Engle and District, 


ngland 


MOUNTAIN 
. S. Air Foree Acade my; R. E. 


Hess, 
associate executive secretary, ASTM; 
_ J. Stewart Stein, partner, Sobel & Stein, 


Architects, and president of C ha 


District. | 
From left, Col. Archie Higdon, professor — 


and head, Department of Mechanics, 


Tour o of Air Force Academy 


Iti is not often tha at our me iii Pa 


afforded the opportunity to hold a mee 
ing at a location such as the Air Force 
Academy. The meeting, sponsored 
_ by the ASTM Rocky Mountain 
District and the Denver Chapter of 
the Construction Specifications Institute 
October 20, was a very interesting 
in a number of respects. Those 
- who attended gained a very excellent 
idea of the purposes and aims of the 
- Academy from the address of weleome 
Maj. 


cussion of the various problems en- 


of the Academy facilities, particularly 
the question of available time for pro- 
viding the facilities when needed. 
Two 
were presented by representatives of 
the Wright Air Development Center: 
“Adhesive Bonding Materials, by 
i dson, M: ate rials abor: atory; 


by ‘neral Ww illi 


Tee +hnique s for a Space 


"by 
_V. DiBenedetto, Materials, Laboratory. 


At a dinner meeting held in the Ent 
Air Force Base Officer’s Club in Colo-— 
rado Springs, J. Stewart Stein, presi- 
dent, Construction Specifications Inst. 
and partner, Sobel and Stein, revie ake 
the history 
CSI to date. ASTM President F. L. 
LaQue discussed some of the approaches 
toward a better unde of the 


iture of materials. 


PITTSBURGH 


Rocky Mounts ain District Mee et g, Rocket p Propulsion 
Edward Merrill, Skidmore, Or wings, & 


Merrill, Are shitects, addresses morning ropu sion. equirements of Space 

“Problems Spee fic Vehicles” Was the topic of a joint meet- 
riting for the Air Force Academy.” 


ing of the Pittsburgh t, ASTM, 


December 1959 


‘require ments for several proposes 


member 


in the design and contruc 


outstanding technical papers 


sampling 
fe ntly been devised, and rating methods 


and accomplishments of 


and the P Section of the 
Society of Automotive Engineers. The 
meeting, held Tuesday, October 27 at 
the Mellon Inst., was addressed 
Stewart Way, consultant, W ‘estinghouse 
a Dr. Way considered the prop 

em space 
missions, including satellite launchings, 
orbital shifts, lunar missions, and inter- 
planetary flights. UA number pro-— 
posed methods were disc ‘used, includ- 
graduate of Stanford University, 4 


tion W Associate Executive Dr. Way received his Ph.D, in engineer-— 


ing from the University of Michigan. © 


various sources of research activities He started his career with the Douglas 
Aircraft Co. and held positions | there | 


and abroad before joining esting 
house as a research engineer in 1935. 
of numerous societies | and 
holder of many patents, Dr. Way 
teac shes at the U niversity of P ittsburgh 
at the graduate level. 
was H. snneth Siefe Ts, V ice- nt 


Labeling Laws Laws D 


DINNER MEETING 


A panel discussion on labeling laws #& 


and the test methods used to support 


them was sponsored by the W ashin 


District ¢ ouncil, in Ric hmond, Va. 


D. Baueom, Superintendent of 
“Weights and Me: asures State of North | 

Carolina, described the procedure used — 
‘in his state for checking» gasoline 
livery umples are taken from— 
livery pump to. test meter accur: acy, 
and then the gasoline is subjected _ 
AST M tests rating of motor fuels. 
AS" T'M tests are also used to test kero- So 
sine. Knotty testing problems are 4 
encountered the testing of 
“liquid petroleum gi is. Satisfactory 
only 


_ for the gases and their mixtures still 


present difficult problems, 


R. C. Brinker, Supervisor of Paint 
Section, 


Dept. of Agriculture and 
‘Irrig: ation, Commonwealth of Vi ingini a, 
discussed the Virginia paint law. This 
law re quires that each paint label give 

the names and pe reentages of the in- 
gredie nts and that all labels be regis- 
“approved by the state. 

pels with “spurious claims or without 


rejected. The test methods u 


based on Federal specifications, ASTM 
methods, and some developed in the 3 
department. 


Mr. Brinker said ths at 
because of the rapid rate of new de 


or 
velopments in the field, the ASTM 


methods are falling behind, particularly 


since they re fer only to white linseed-oil 


— 
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nts 2 manuel Kaplan, C hief of Labora- 
tory, Baltimore City De pt. of Health, 
said that Baltimore law “stipulates: 
that the label paint containing 


more than | per cent lead must be so _ 
state that the paint 


marked and must 
cannot t be — for 


anything t 


that might: 


“Tn the past,” said Dr. Lenel, 
der metallurgy has been best known as 
_ method of fabricating machine parts to 


P ANEL Discussion in Ricumonp 
ldressing the group, Ch: urles E. Couch- 
man, director, Bureau of Industrial Hy- 
Baltimore City Health Dept.; at 
left, C. D. Baucom, superintendent, 
ights and measures, St: ate e of N North 
Carolina. 


President LaQue Speaks 


on Materials Research 


F. L. LaQue addressed 
joint meeting of the Southeast District 
and the. Oak Ridge ‘Chapters of the 
Ame rican Society for Metals and the 
National Association of Corrosion 
rs on “Research in the Materials 
Field, Emphasis was on metals. 

The meeting was held at the U ni 
versity of Tennessee, Wednesday, No- 
vember 18. Speaking from an extensive 
background of research and standard- 
ization work, Mr. LaQue discussed the — 
‘importance of research as it affects our 
_ knowledge of materials, the role of re- 

a and its over-all impact on industry’ 
ability to develop new materials for new 
uses as well as to apply old materials to 
wider range of uses. 
Arrangements for the meeting were 


- made through the cooperation of Eugene —_ dent of research and de ‘velopment, Port- 


I. Hoffman, representing the Oak Ridge 
‘hapte r of ASM, and ASTM Southeast 
Distric Chairman James AL #e, 
Southe: rn Brick and Tile Assn. 


= CENTRAL NEW YOR 
The Future of Powder Met Metallurgy 


. EIT HER SNOW, nor icy 


~ roads, nor 100 miles of driving each w ay 
kept a group of about 15 from being 
among the 50 or so who attended the 
~ Central New York District Meeting at 
Schenectady, Nov. 18. ~ After a tour of 
e new Metals and Cer: Research 


Following dianer, ASTM Vice-President 


4 


search in standardization for materials, 


4 dealing with our prime energy sources. 


‘Laboratory of the General Electric Co. 
at the Knolls, Schenectady, dinner was. 
served in the laboratory cafeteria. 


close dimensional tolerances at a cost 


quest for basic knowledge, the study 
‘of the properties of materials often 
gives unexpected results which may 
solution of long-standing 


— 
cost will ‘the importa 
tions also will have a bearing. As more 
Miles N. Clair, president, The Thomp-_ 
7 It will then become economical to turn 
“It is growing in me Ts, in As the speaker intended, his thought- 
in budget requirements to serve mem-— his audience. 
study by the Soe Long- PHILADELPHIA 
presented by Fritz V. Lenel of Rens- 
SPEAKING AT a Nov. 
outlined several areas where 
less than that of competing methods. 
purposes, to create new mate- 
but the production of ingots which were 
improve existing materials. the 
its start, beginning with Wollaston’s 
and continuing: with Coolidge’s lead to the 


“making the family car smaller, although 
Fr other factors such as space considera 
energy is used and fuel reserves di- 
= and Lic htner Co. » Ine., ., spoke on minish, cost of producing energy willrise. | 
ay! at is Happening in AST M_ To- 
lay?” to other sources of energy and to other 
AST M is wileee forward,” said Mr. methods of using energy more efficiently. 
committees, in publications, in Staff, provoking comments stimulated tmuch 
in space and building requirements, and —__ discussion and numerous 
bers and industry.” Mr. lair de- 
scribed many of the nowunder 
main addres of evening was Benefits of Materials 
_selaer Polytec thnic Inst. on “W rou ht 
Products by Powder Met tallurgy.” of the Philade Iphia District 
in Easton, Pa., ASTM President F. L. 
materials research can extend engineer- 
; ing frontiers. It can be used, he said, to 
diagnose failures of materials in 
environments, to develop materials for 
From an historical point of view, how- 
ever, it was not the production of parts, 
rials in the hope that commercial ap- 
: jlications can be found later, or to 
subsequently rolled into sheet or drawn 4 5 
wire which gave powder metallurgy 
. . . 
technique of making platinum sheet 
from powder early in the 19th century 
velopme nt of tungsten 


early in this century. 

“Tn the past few years mathe production 
of wrought products from powder has 
found renewed interest,” continued Dr. 
Lenel. He predicted that powder metal-_ 

lurgy will be used increasingly for (1) 
products of closely controlled composi- 
tion and purity, (2) produc ts with struc- — 

tures and properties not attainable by 
fusion metallurgy, and (3) more eco- 
w products, 


Bates Extends Successful 
Six-Year-Old 


€ r’ will be the norteal car in this 
country.’ 


Preside nt 


LaQu JE SPEAKS AT E ASTON 


_ As examples of the benefits of ma 
rials. th, President LaQue 
the use of Tne onel to clad the rocket 
ie X-15. The metal was originally 
land Cement Assn., at the Detroit Dis- — used in the turbine blades of jet en-— 
trict Meeting, Nov. 19. This is an _gines. Other examples given were the 
tension of a prediction made 6 yearsago —_ new alloys to handle high-temperature, 
by Dr. Bates. ‘By 1960,” he said then, high- -pressure steam for electric 
theautomobile n manufacturersof America erators and the alloys for use in 1 atomic 
will be producing small cars comparable 
size to the common European auto- 
mobiles.” The newest prediction, made — 
in the nation’s automobile center, was 
: one of a number of evocative remarks 
_made by Dr. Bates in an absorbing té alk — 


predicted ASTM Vi 
{. Allan Bates, vice-presi 


engineering at Lafayette College, site 
of the meeting. Included in the day’ 7 
activities was a tour of the enginee ring» 
facilities of L afayette and a dinner at 
which Student Award winners and— 
sponsors were sof the Phila 


As we use up reserves of our tradi- 
tional fossil fuels, said Dr. Bates, our 
‘sources of energy will change. nergy 


— 
— 
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— 
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Administrative 

Committee on 
Research 


= 
oll landing he skidded —like a duc k on ice. 
_Cross- Po ination of Ideas few with resultant 
Gonse R! 
is nothing new in admir: for through lead in one fcld are applic able in anothe 
recognizing the inte rdepe ndence of the : various solids th at w ere wet by, but not We e are reminded of the production en-— 
sciences and the various branches dissolved by, lead. Likewise, the tech- gineer s critical comment about the te ste 
tec ‘hnology. P rogress moves irregularly alee of the rubber industry has been ing laboratory. ‘You could save a lot 
a broad All of us ree used to incorporate magnetic particles of time,” he said, “if you used : adouble 


a truth le Aarne di In one field into this flexible and readily -formed chuck in that tensile machine and pulled 
= ean be, and be’ qué ntly is, applied ad- medium to give magnets of naam il “two test bars at the same time.’ 


_vantageously ‘in an et ntirely diffe rent chi iracteristic There are many examples 

area. The important thing i is to he ‘old Pattinson process for 1 remov- 


encourage and aid this exchange: of ing silver or bismuth from lead by re- cite. The point is ‘that 


peated slow freezing cycles was revived i in vane ‘ement in almost any field can profit ee 
Some of the most | useful ideas com : a beautifully refined manner some years - _by the ideas, experience, and knowledge 
from: the most unexpected soure -ago as zone refining of metals. This gained in another field. It pays, then, 
Fluidized bed operatious, for ex the key to extreme high purification to move about and mix with men in other 
 (eoaay originated in the oil refining — of germanium, which led to the unfold- fields of work. In this connection, it is 
“4 industry, then were adapted to the roast- ing of the fast- “growing semiconductor 


‘ bal imag 
“ing and treatment of ores, to the recovery > fie ld. medium for the exchange of ideas 


of metals from volatilized compounds, While naming unusual among men of diverse training than 
to the coating of both metal and non- one should not neglect the paint, varnish, AST M. Possibly the National Acad- 
metal particles, and now are finding use and lacquer industry. — Recently, a8  emy of Sciences and the National Re- 
in the drying of textiles and are be ‘sentative of this: industry i ‘in Eng- seare h Council can claim a broader 


considered for applic ations in the food who should oe in history, of s se ience, but for an eas sily 
processing industry. Adhesives have 


3 grown up from the paper industry to the — 
sealing of cans, to some uses in aeronau- 
tical construction, and recently to ex- 


hard to imagine a more potentially use- 


= statues that. were roosting es ASTM is ‘most impreasiv 


Spots for pigeons. There, as in this You are missing something if you don’t 
periments in joining railway rails. 7 


country, pigeons have been viewed with — take advantage of the opportunity to sit 
— Technical men in the cement and mixed feelings. Many unsuccessful at- in at various committee meetings anc 
concrete field would be interested in 


- te mpts had been made by specialists in —_ attend some sessions outside of your ow 


_ seeing a recent adaptation of a miniature _ the field of bird control to keep the birds specialization, 
concrete mixer the making of to be from these hallowed areas. But Fortunate is he who ean sit on the rai 
lead- -base al alloys Se . Tt was as found to be 


lacquer did! It seems that the hard ing between two sciences and catch ideas 
1C hairman, ACR; Technical ‘Direc surface gave no traction what- from one side to toss rings around 


Battelle Memorial Institute. ever. When the pigeon came in for a specialists on the other, 


Photographers Attention! 
the 1960 Photographic Exhibit 


12th ASTM Techni- intereste di in e ngineering materials may | 


‘al P em E xhibit will be heldin submit entries in one or more of the — 
Atlantic City, N. J., June 27 to July 1, following classes: 
1960, in connection with the 63rd An- General 
nual Me veting of the Soc iety and the 14th | (a) bl t onoe brome 
Apparatus Exhibit. The important prints 
fact to keep in mind is that the time has (b) color prints 
now arrived for all interested technic al v (c) color transparenc ies 
rs ‘to make plans for sub- Photomicrographs 
photogr: aphs for black-and- 
rs of the who visite ted Socie M: ate Processing, Testing, and color tr: ansparencies 
Headquarters, October 22, left to right: 7. Research will be the theme of the photo 3. Electron micrographs 
4 8. Asada, Ministry of International Trade — show. Photographs featuring appara- Closing date for receipt of entrie 
and Industry, Japanese Government; H. tus, instruments, processing techniques be Saturday, May 21, 1960. 


amazaki, managing director, ips testing, standards, and related items : are All members and committee membe 
4 otton : and Staple Fibe r Fabric Inspecting 


diate Voundation: chale- especially de sired. Photographs show- = being sent an application form with 
J 
of unique or unusual applications of . full details regarding rules and reguia- 
7 Inspection Council, leader of the group; > materials are welcome, also those fea- tions. Extra entry forms may be ob-— 
Takayama, inte preter; and T. Yana-— turing thehumanelement. = tained _by writing to Socie ty Head-— 
managing director, span Export ASTM member or e mploye eofa ‘ tention: Photographic Ex- 
Sewing Goods Inspection Foundation. 4 membe r company or university student ibit. 
December 1959 
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pear ADMINISTRATIVE COMMITTEE ON STANDARDS is em-— 
powered to pass on proposed new tentatives and revisions of existing — 
tentalives, and tentative revisions of standards offered between Annual — 

_ Meetings of the Society. On the dates indicated the Standards Commit- 

- tee took the following actions. Anyone interested in securing copies of — 

the standards should write to Headquarters regarding their availability. 


Tentative Specification for High- 


Structural Steel (A 440-59T) 
New Tentative (Accepted Nov. 
1959). —This specification cove 
strength steel shapes, plates, and base of 
structural quality intended primarily for 
use in the construction of riveted or slted 
bridges and buildings, and for other al 
structural” purposes where saving: 
> owe ight is important. The > at mospheric 
ss Corrosion resistance of this steel is ay pproxi- 
ss mately twice that of structural ¢: arbon 
The spocization limited to 


Wrought 


Wrought Tron Pipe (A 72-56 


Wrought fron Heat- Exchanger and 
Condenser Tubes (A 382 - 55 
Revision (Accepted Nov. 6 1050) — 
Numerous changes were made in Specifi- 
cations A 72 and A 382 in order to bring 
them up to date. 
Corrosion of Iron and Steel 


ctions on 


Non-ferr 


in 


been added ‘a new 


Tentative Specifications Cold- -Drawn 


Senderds 


aximum and accordi ng to literal inte r- 
pretation would have included Grade B 
rous Metals and Al 


Bearing Alloys (Known 
“Babbitt Metal’’) (B 23 49) 


Revision and Reversion to Tentative 
(Accepted Nov. 6, 1959) — Some of the 
alloys covered by the specification have 
shown poor engineering properties and 
theref fore hs ave been od. T re has 
alloy corre-— 
"sponding to SAE alloy rhe speci- 
fication now covers 7 alloys; previously, it 
had covered I4 alloys. | 
Cement 


/‘Standard Specification for White Metal 


Tentative re tx Welded Tentative Method of Test for Compressive 


Strength of Hydraulic Cement Mortar 
(Using Portions of Prisms Broken in 


Flexure) (C349-57T) 
(Accepted Oct. 27, 1959)— 
- Changes were made in Fig. 1, and several | 

sections of the text were revised since 
either the were inadequate or were 


- in agreement with the revisions in Fig. 1. 


Manufactured Masonry Units” 


Tentative Specifications ‘fer Ceramic 


Tentative for ‘Zinc- Glazed Structural Clay Facing Tile, 


Galvanized) Iron Steel Sheets, 
Coils, and Cut (A 93 - 58 


Tentative Specification for Long Terne 
~ 4a Iron or Steel Sheets, Coils, and Cut 
Len ths ( (A3 308 5s8T) 


Specification for 1.25 vz Class 
_ Coating (Pot Yield) Zinc-Coated (Gal- 
vanized) Iron or Steel Roofing Sheets 


J Revision (Accepted Oct. 27, 1959) — Th he 


toler ince limits given in these specifica-_ 
tions for widths of 48 and 50 in. were no 
longer in accordance with industry prac-_ 
tice. ¢ ‘hanges have been made in Table 
VI of Specification A 93, and in Table V_ 
of A 308 and A 361 to rectify 


4 Revision and Reversion to Tentative 
(Accepted Nov. 6, 1959)—In 


_ the maximum per cent of carbon ioe Grade 


was changed from ‘2.5’ to ‘2.00 to 


denum (A 132- 


50." This change was made at the 
request of the U. 8S. Government to 


Table I, 


Facing Brick, and Solid 
Units (C 126-58 T) 


Revision (Accepted Nov. | 


6, 1959 he 
revision consisted of a aes in Section 
5(a) on Imperviousness, and in Tables III 


introduced on dimensional variations for 
Series 6M units since it had been deter- 
mined that the manufacturers of such 
units can e asil y moat the tighter ‘require-_ 


Menta, 


Standard Specifications for Vitrified Clay 

(C 159 = 

Revision and Reversion to 
Nov. 6, 1959) —Require me 
have been included for a new Type I-H 
“high-rate’’ filter block, recently devel- 
oped and now in production by a number 
of manufacturers, w hose cross-sectional 
drainage area is twice that of the stand- 


Standard Methods of nengiiee: and Test- 
Brick (C 67-57) ahd 


Tentative Revision (Accepted Nov. 6, 
1959)—Quite often, when brick longer — 
than 8 in. are tested in accordance with | 


and V tighter requirements have or 


_tinguish the grades by carbon content. _ present requirements, the bearing area of 


Grade A had been expressed only as a 


half a brick will be such as to make it im- 


Clay P Pipe 


Requirements for 


‘possible for some testing machines to 


crush the specimen. In order to over-— 
- come this situation, the tentative revision 
provides that the test specimen shall con- 
sist of length of brick equal width 


plus or minus | in. 


Standard Specifications for Building Brick 
Pp 


Tentative Revision (Accepted Nov. 
1959)—This revision, in effect, adds two _ 
more weathering regions in order to pro- 

vide a more precise application of the 


we athering index. 


for Facing Brick 


Tentative Revision (Accepted Nov. 


1959)—The specific: ations have  been— 

brought into agreement with the Speci- 
“te ations for Building Brick (C 62) in so_ 

far as the application of the weathering — 


“index is conce — 


Specification 


for Standard 
Strength Ceramic Glazed or Unglazed » 
Clay Sewer Pipe (C 261-57T) 4 
Revision (Accepted Nov. 6, 
~The crushing strength requirements have 
incre: ased, making them identical 
with the crushing strength requirements 
of the Spee ification for Standard sitesi 


Clay Sewer Pipe (C 13). 


pipe have 


Clay Pipe (C 200 - 57 T) 


Revision "(Accepted Nov. 6 

f-in. clay 

been added to the specification. Py 


‘Soils for Engineering Purposes 


— 


"Tentative Method fer Grain- Size. Analysis 


of Soils (D 422 -54T) 
(Accepted Nov. 9, 1959)— 
In a footnote to Section 2(b), recognition 
is given to the air dispersion tube devel- 
oped at Iowa State College; in Section 
17(c) the word “‘size’’ is added after the 
words silt and clay; a Note was added to 

Section i indicating that separation of the 

soil sample may be made on the No. 4, 

No, 40, or No. 200 sieve instead of the 

No. 10 sieve, but the size shall be indi- 

ea ated in the re sport. ot 

‘Tentative Method of Test for Liquid Limit 
of Soils (D 423 54 T) 
Revision "(Accepted Nov. 
The hand method 
liquid limit test of soils has 
on 


Industrial Water 


‘Tentative Method of Test for of 
& Revision (Accepted Oct. 2, 1959)—The 
method has been completely revised and 
now covers industrial water as well 
industrial waste water. . It calls for the- 
reporting of odor intensity index, 


thre shold odor number. The method had 


icluded previously a table for the classi-— 

fication of odor (mandatory), whereas the — 
revised method includes in an appendix a 
system for classification of odor. 


— 
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ticles that Ser were dispersed in a a dioxide | sup ia , gas control unit, combus- 


gaseous ul it, and m apparatus. 
ysis of Powdered Polymers and Co- General Methods “ Testing ea Tentative Method of Test for Bulk “=e 


polymers of Vinyl Chloride 1705 sity of Abrasive Grains (E 153-59 T) 


* New Tentative (Accepted Oct. 27,1959) 
New Tentative 27,1959) Tentative Specifications for This method was developed by Com- 
_-— This method is applicable to the par- the Microdetermination of Nitrogen by mittee E-1 at the request of the Abrasive ; 
tie ‘le size analysis of powdered polymers 7 the Dumas Method (E —:148- 59 T) ~ Grain | Assn. In this method, the bulk 
and copoly mers of vinyl chloride having New Tentative (Accepted Oct. 27, 1959) density of abrasi ve grains is determined 
Pe, particle sizes larger than 44 yp (No. 325 These specifications cover apparatus used by the weight of grain required to fill a 
_ sieve). The wet sieve technique assures for the microdetermination of nitrogen . cylinder of 100 cu cm approximate ca- 
r: elimination of static charges which cause ” the Dumas method, including carbon — pacity when the abrasive is allowed to Ng 
resin particle agglomeration. A wetting flow through a funnel and fall from a 
resins. Adjustments in ‘The So Tentative Methods of of Compression Test- 
ample size are recommended to e ociety A ppoints coe ing of Metallic Materials (E 9-52 T) 
functioning of sieves with finer resins. 
Roger Sutton, The International 2 Revision of Tentative (Accepted Oct. — 
Inc., as ASTM 27, 1959)—The revisions clarify certain 


_ Presentation of Capillary Flow Data on ia 7 P features of the compression test method. — 
_ Molten Thermepiastics (D 1703 - 59 T) representative on the Pro- “a he revisions resulted in part from revised 


__ New Tentative (Approved Oct. 27, 1959) id ‘; gram Committee for the 1960 definitions included in the Definitions of 


Tentative | Recommended Practice : for the | 


There has been considerable variation ‘lear Congress. Terms Relating to] Me al 
the literature in the methods used J. W. Stillman, I. du Pont Testing (E 6). 


re port capillary flow data on molten Nemours Co., Ine. 
Hardness and Rockwell Superficial 


_ Hardness of Metallic Materials (E18- 

Revision (Accepted Oct. 1050) — 
tables have been added giving cor-— 
rection values for Rockwell hardness ob- 
tained on cylindrical specimens of vari- 
ous diameters. They cover corrections 
for Rockwell B, F, and G values, and for — 


Rockwell superficial hardness. 


Tentative Recommended Practices for 
Photographic Processing in Spectro- 
> chemical Analysis (E 115 56 


Revision (Accepted Nov. 6, 1959)—The = 
revisions are intended to provide for a 
standard form of reference, in Committee 
E-2 methods, to Recommended Practices 
£ 115, and to cover more adequately cer- 
tain important details of photographic 
as re ‘lated e emission spec- 


Tentative Recommended Practice for 


thermoplastics, and as a result there | 
os difficulty in comparing data from 


(retired), as ASTM_ repre- 
sentative at the Conference 


= 


ry 


10 on Shipping Containers) to 
the Joint TAPPI-ASTM Co- 


various sources. This recommende prac- Chemical Compounds of 
a describes a preferred manner of re Certified High Purity. ow) 
M. 

ained from capillary eometer. 
-Lichtner Co., Ine., to repre- 
 errorareoutlined. nt the Socie ty at the 
Luminous Transmittance of of Transpar- Un 

_ (Approved Oct. 27, 1959)—Revisions have 

_ been made dealing with the use of the re- 

ing for designation of the preferred CLE ordinating Committee. 
Extrusion Materials Keyes, Wolverine Tube Divi- 
re 
| tives on SAE Non-Ferrous 


orting data on molten thermo lastics 
N. Clair, The Thompson and 
Certain possible of rimental 
_ Standard Method of Test for Haze and (2 auguration of Asa Knowles 
Revision and Reversion to Tentative 
cording spectrophotometer and account- | 
7 Tentative Specification for Polyethylene 4 _ pany of America and J. M. 
Revision (Accepted Nov. 6 6, 1959)— Inc., as ASTM presenta- 
Metals Technical Committee, 
keep the specification in line with current 
AL S. Jameson, Int 
Environmental Cracking has been de-— J 
Published on ntal cracking. 


Photographic Photometry in Spectro-— 
_ chemical Analysis (E 116-56 T) ‘ae 
Revision (Accepted Nov. 6, 1959)— 
There has been added a new Section 2 on 
References to These Practices in Stand- 


Several revisions have been made in Sec-— 
ae 6 on Methods of Testing in order to 
replacing I. V. W and 
accepted practices in the industry, and Weaver. 
remove ambiguity. Section 
_leted, since a se parate me ‘thod has been Harvester Co., as ASTM rep- 
resentative on the SAE Iron 
Standard Method ¢ of Test for Ammonia in 
mittee, re lacing A. Blecki. 
Phenol-Formaldehyde Molded Mate- 


ards, which will promote use of a stanc 
tials Di 834 57) Clark, The n Rolle of reference to Rec. Practices E 116 
— aR Bearing Co., , to ASA Sec- in methods prepared by Committee E-2. 
-monia in phe mnolic plastics. alIndustry Use. 
G. Cekal, Crane Co., to Methods of Testing Building 


Atmospheric and 


Analysis 

- Tentative Method of Test for Particulate a 

Matter in the Atmosphere 
Density of Filtered (D 1704= 


Sectional Committee A112 on 
Dimensional Standardization 
Plumbing Equipment. 
‘F. M. Clark, General E lectric 
—Co., to ASA Sectional Com- 
mittee C459 on E In- 


"Tentative Methods of Testing Materials 
as Vapor Barriers Under Concrete 

‘Slabs and as Ground Cover in Crawl | 
Spaces (E 154-59 
New Tentative (Accepted Oct. 27, 1959) 


—These test methods cover procedures 7 


-sulating Mate rials. i 
Kenneth Wechsler, esting- | used in determining the properties of 
house lee tric and flexible membranes taat are related 


=o Endicott, Ge neral Elec- | > the serviceability of vapor barriers, when — 
tric Co., to new ASA Sec- such membranes are used under concrete 


slabs and as ground cover in crawl spaces. a 
tional C ommittee on Insula- 


mosphere. Measurement is based on the li The methods are applicable to such ma- 
light transmission or reflectance prope tion C oordination terials as asphalt-treated papers and felts, 
films, and flexible sheets. 


ties of the deposited ‘solid or par- 


New Tentative Oct. 27, 
1959)—This method measures the extent _ 
of soiling or darkening of clean filter 
paper or other white fibrous media by fil- 
tration of particulate matter in the 
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Proposed 


Building Tras 
vilding ‘Tra 


for | Sea 


F 
Equivalent) 
- This proposed specification represents the combined efforts of two industry 


t groups to fill an urgent need for a material standard for a type of sealing — 
_ compound that has found wide usage throughout the country, particularly — 
in building construction. The Building Trade Specifications Committee 
_ and the Rubber and Plastics Adhesives and Sealant Manufacturers Council 
have | jointly reviewed and approved this specification and have presented — 
it to the American Standards Assn. for approval as American Standard under — 
the General Acceptance Method. The newly organized ASTM _Com-— 


mittee C-24 on Joint Sealants wiil give further consideration to this — 


. This spee ification covers pe rform- 


properties of polysulfide base seal-_ 
ing compounds, or e quiv: alent, including 
n4 curing agents, for use in se aling, caulk- - sae 
ing, or glazing applications in buildings. — afte r time of delivery, the compound 
of a primer under certain conditions shall 
when recommended by the manufacturer 


the time of delivery, store 
, at a temperature not exceeding 80 F. 
- When tested at the end of 6 months © 


aling C 
e (Polysulfide. Base 


hr at 7 
at the same temperature. 


meet the Tequiremen nts he rein: 


om 


been conditioned for a minimum of 16 


77 2 F, then performing trial — 


Maximum application life shall be con-— 
sidered to be reached when the time | 
required to discharge 6 fl oz of mixed 
compound, placed in a 250-6C Semco 
cartridge or equivalent, with no tip, and 

using a pressure of 50 psi, exceeds 1 min 


for class A — or 2 min for class | 


B 


s (1) | Test. for ping A (Self- f-Leveling) 
Compounds.—The flow of a properly 
prepared class A compound shall be 
suc th thet the pelerated compound-w will 
Closed Ends 


inches. 


« 


Description 


2. Materials covered by this specifiea- (1) Requirement.— 


tion are two-package systems consisting — 
of a polysulfide base compound, or equiv- 4 
alent, and an accele ‘rator compound, : 
The compounds are stable separately, 
and when properly mixed, convert to a 
rubber-like solid which meets the require- _ 
ments herein specified. The selec 
of the base polymer , fillers, and other 
components shall be optional with the | 
supplier, but shall be suits able for the 


application i intended. 


in two classes as follows: 
> (a) Class A (Self-Leveling) shall be a 


¢ compound which, when properly accel- 


a horizontal seam at ambient tempera 
tures betwee n 40 and 100 F 


_ permits application in vertical seams at 

ambient temperatures be ‘tween 40 and 


supplie r the pure 


4 
o. 


( 2) 1 Vethod ‘of Te 


erated, has suffice ient flow to give 
smooth, level surface when applied 


* (a) Application Life: 


—A_ properly mixed 
compound shall be suitable for satis- 
factory application for at least 4 hr when — 
maintained at a temperature of 77 +2 F 
This test shall be performed on the pounds. 
components that have bee condi- self-leve a horizontal Lhr 
- tioned at least 16 hr at this te mperature— at a temperature of 40 F or higher. A 
4 and humidity. Application life shall be test to verify this shall be performed in 
conside red to begin within 10 min after test ame smbly using an aluminum 
mixing the two components. This re- -channe | with inside dimensions of 3 in. 
quirement may be changed, however, by 3 in. deep by 6 in. long 
by mutual agreement between the sup- ——gjosed at both ends, as shown in Fig. 1. 
plier and the purchaser, when the com-_ Before preparing the test assembly, 100 
pounds are to be weed ‘unde r widely base compound, with an appropriate 
varied conditions. amount of accelerator, unmixed, shall 
esting. —A test to conditioned at 40 + 2 F for a mini- 
termine applic per- mum of 16 hr, and the aluminum channel 
“shall conditioned at the same- 


‘the + of this conditioning period the 
Pars two components shall be removed from 
the conditioning chamber hand 


Note: All 


shall be poured into the conditioned 

channel, held horizontally at 40 + 2 F, | 
and then shall be maintained at this 
temperature for hr. At the end of this 

"period, the compound, upon examina- 

bs tion, shall exhibit a smooth, level surface. | 

(2) Test for Class B (Nonsag) Com- 

pounds,—T! he flow of a prope rly pre- 


Fig. 1.—Channel for testing self- -leveling = 
compounds. : 


that the compound will not Sag more 
than } in. in vertie al displac: wement nt 
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pared class compound shall be such 
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— 
— 
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temperatures of 40 ond 100 F. Two be made by using 2 by 2 by } i- in. plates as mixed lati ina 4 by 4 by 2-in. 
tests shall be made to verify this, using of the test surface material, as shown — bead between the parallel 2 > by 2in, 

for each a channel with inside _ dimen- in Fig. 3, in the case of plate glass or + faces of test surfaces, as illustrated - 
"sions of } in. wide by in. deep by 6 aluminum; by using 2-i in. lengths of  Figs.3 and 4. Steel spacer bars 3 by 
in. long, with the bottom surface ex- stand ard 2-in. T-section, as shown in 7. by 2 2 in. Jong may be _ to give = 
4 anaes 2 in. at one end, as shown in Fig. — ig. 4, in the case of aluminum ; by using 
Before pre paring the test assemblies, thinner 2 2 by 2 by }-in. plates of the ir re slease ent may 
200 g of base with an appro-— surface ‘material, if it has sufficie nt used to prevent adhesion to these spacer 
priate amount of accelerator, unmixed, rigidity to withstand deformation under ob vars, and masking tape may be used to © 
shall be conditioned at 77 + 2 F fora — testing, as in the case of stainless steel; retain the compound and hold the assem- _ 
minimum of 16 hr, and the two chan-— or by using relatively thin 2 by 2-in. bly together. The test assemblies shall phy 
nels shall be conditioned for not less — _ plates of the test material securely be eured for 7 days at 77 + 2 F and 50 © 
than 1 hr, one at 40 + 2Fandtheother bonded to the 2 by 2-in. faces of 2-in. + 5 per cent relative humidity a fore — 
at 100 + 2F. At the end of this con- lengths of aluminum T-section. = =—_testing or conditioning. 
be hand mixed for 5 min. The condi- 
tioned channels shall be removed from ‘ F 
their respective conditioning chambers 
and both shall be filled by spatula with 
« the mixed compound within 1 min. The 
- filled channels shall then be commen to 
their respective conditioning chambers, 
_ placing the long dimension of the chan-— 
vertically with their open ends 
downward. At the end of 1 hr the 
shall be inspected, and the 
Bonded to T- Angle 


Fig. 4. ieee of test assembly (aluminum) 
test blocks shall be 1 in. The specimens shall be scribed with 
_ thick, and shall be cast from a mixture “ sharp knife or marking penc ‘il along 
having the following proportions: one the lines where the sealant is in contact ; = 
apparent volume: of portland cement with the test surfac ‘e, In orde to re 
(Type I or Il, ASTM Spec ifications the original bonded area, 
C 150)!, three apparent volumes of fine (C) Testing M Machine-——W he na te 
_ aggregate (ASTM Specifications C 33), 1 tester is used, the a mbly shall be 
and sufficient water for a 25 + ? ‘positione in a set of jaws as illustrated : 
~ slump (ASTM Method C 143). ie in Fig. 5, these jaws in turn being held 
Before constructing the test assem- 
_blies, test surfaces shall be cleaned and 
. 3.—Construction of test assembly ‘prepared as follows: 
(plate glass or aluminum). __ Plate Glass.—Wash first with» 


 MerHops oF Testis ethylketone (MEK) solvent, and 
dry with clean cotton cheesec Joth, 


7. (a) Test Surfaces.—:? Adhesion of ylethylke ‘tone solvent, then wipe dry 
compound shall be tested on the follow- clean cotton cheesecloth. 


ing surfaces; 8). Aluminum.—Wash with methyl- 


(1) Polished plate glass, ethylketone solvent and wipe dry 
(2) Type 302 stainless steel (No. 4 clean cotton cheesecloth. Then im- 
"polished finish merse for 10 min in an alkaline bath 


Note. All dimensions 
in inches. 


(3) Aluminum Alloy 6063- T5, containing 10 oz of Oakite No. 1642 per 
cement concrete. rete, gallon of water. The bath shall be 


Nore: Ac iditional or maintained at 190 + 10 F, and shall 


4 ‘may be included by agreement between during immersion 


‘the se alant manufacturer and the pur- 


(b) Construction of Test Assemblies.— dry with clean cotton cheesec loth Aan 
Fifteen assemblies shall be pre- (4) Concrete-—Brush 
_ pared using aluminum, and twelve shall 4 with a natural bristle brush. Prime — 
be prepared using each of the other three Pt the surface, when so required by the | La 
test. surfaces, These _ assemblies may sealant manufacturer's directions. in the ji jaws “of the tensile tester, 
Other Materials.—Clean and pre- alternate test assembly, illustrated 
11958 Book of ASTM Standards, Part 4. “ pare as required by the sealant manu- An Fig. 4, can be gripped directly by the 
ASTM Standards shall be the latest avail-  facturer’s directions. aws of the tensile tester, or it can 
“able Oakite Products, Inc.,46 Rector Specimens shall be prepared by be placed between the cutout parallel 
New York 6, applying 8 oz of prope rly conditioned lates shown in Fig. 6, the T-sections 
December 1959 
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being so placed that the test bead can be ail pound shall be capable of being e xtended 


ons held under stress by properly adjusting 
- the separating nuts. This assembly 
am may also be used for the low-tempera- 
dy ture extensibility test by positioning the 
assemblies in the jig and 


‘for each of the test surfaces shall be sub- 


jected to strain immediately after the 


7-day cure period by placing each test _ 


assembly in the jaws of a tensile tester 
— and pulling it apart at the rate of 0.20 
0.25 in. per min. The 
shall be ‘capable of being extended 150 
per cent of its original width without 
failure,’ and the force required to obtain 
’ _ this extension shall be not less than 10 
‘a * psi. The assembly shall be taken from 
the tensile tester and put into an assem- 


2 F without=failure 


my 
‘Note All dimensions in inches 


Water Resistance Tests 


8. Three test assemblies for each of the 
‘test surfades shall be immersed in 900 
mil of distilled water per assembly for 
four days at 77 + 2F and shall then be 
immediate ly subjected to strain by 
Bars each in the jaws of a tensile 
- tester and pulling it apart a at the rate of 
0.20 to 0.25 in. per ‘min. The com- 


Fine emery cloth No. 112B obtainable 
from the C lover Bite. Co. Norwalk, 


emblies: 


pulli . 
“a in. per min. The compound shall be 
bly where it is held at the 150 per cent — 

extension for 24 hr at a temperature of | 


150 per cent without failure,* and the 

- force required to obtain this extension 

shall be nolessthan10psi. Theassembly 

- shall be taken from the tensile tester 
and put into an assembly where it is 

_ held at the 150 per cent extension for 24 


J 


After t this conditioning © 


less than + hr. A 
a period, the test assemblies, still at —20_ 


+ 2 F, shall be stretched at the rate of | 
2, in. every three min, until the com-— 
pound has been extended 100 per cent, — 
and the assemblies shall be maintained 


at this extension, at a temperature of 


hr without failure.? | Test temperature - —20 + 2 F for another 16 hr. . 


9. Three test ‘asse mblies for each of 


the test surfaces shall be heat-aged for at 


96 br a circulating hot-air oven at 
158 + 
tioned for not less than 4 hr at 7+ a 
2F. _ They shall then be tested for ad- 
kevin in tension by placing each assem- 
bly in the jaws of a tensile tester and 
ing it apart at the rate of 0.20 to 0.25 


capable of being extended 100 per cent 
without failure (see section 12). Each— 


—— shal] then be taken from the 


2 F and shall then be condi- ..% 


‘mblies shall then be removed from 
-eold box. The spacers shall be 
removed and the assembly allowed to 
stand, with all tensile stress removed, 
77 + 2 F for 4 hr. At the end 
this time they shall be compressed 
at the rate of } in. per min until they © 
regain their origina] thickness, and shall : 
then be allowed to relax for an addi- — 
tional 16 hr at 77 + 2 F, thus complet- ’ 
ing one test eyele _ Each test assembly 
shall be subjected to a total of three suc he _ 
test eye ‘les without evidence of failure.* 
Tests 


11. The three re maining test assem-— 


_blie son aluminum surface shall be placed _ 
in an oven at 120 F for 3. lays, then - | 
moved and conditioned for not less than 


 Whrat77+2F After conditioning, 


they shall be Er in the jaws of a 

tensile tester and pulled apart at the rate 

bie 20 to 0. 25 in. per min until extende od 

150 per cent. The ; assemblies shall be 

“he Id in the tester at this extension for 
hey s 

ory be i imme te ly 


‘removed. 


_ Wise on a glass surface with the long 
axis of the compound bead perpendicular 
to this surface. The compound shall 
recover not less than 25 per cent within 

hr, at a mperature of 77 + 2 PF. 


Recovery stall be calculated as follows: 
Re covery, per cent 


Width extended — Ww idth after r recovery 
~~ Width extended — Width initially 
100 


| 


teste r and at 100° 
per cent extension for 24 hr at a tem- - 
perature of 77 + 2 F without failure.? 


Low-Temperature we Tests 


‘= 10. Three test assemblies for each of 7 
the test surfaces shall be placed in a 
suitable device for separating the a 
allel test surfaces at sain increme nts. 
These devices and the contained test 
assemblies shall then be placed in a eld 
box maintained at —20 + 2 F for not 


12. 


fie d ments. } ‘ailure shall be 
‘red to occur when there is either 
cohesive. or adhesive separation exceed- 
in. in depth, measured with 
16-gage (0. 0625-in. ) wire | probe he ld 
perpendicular to the face of the se palant 
on which separation occurs, ‘except that 
failure attributable to bubbles or other 
specimen defects shall be discounted. If 
more than one specimen fails to pass 
requirements because of air bubbles or 
other application defects, another com- 
plete set of 5 specimens shall be prepare : 
and tested; at least 3 of these shall mee q 
the specified requirements. Only one 


_ such retest shall be permitted. 


Accelerated Aging — 


int 


— 
i, 
— | 
q 
— Craze.—A test panel of aluminum (sur- 


, to permit easy — 
-in are level conere 

in. thick, cure for 7 7 at 77 + 2F 50 of preparing a test slab of 
shall be ex i General Electric er cent relative humidity. At the e ei he which is placed the proper “ 
_ RS Sunlamp (275 w , 125 y, 50 to 60 of this curing period the glass S Sree The mortar mix 


with mar , limeston 
er te. The test 


-face-treated, if desir 
stripping) a 
_ patch of cured com 


per cen 
eycle), the specimen being held per-— of each assembly shall be exposed to shall consist of one part by volume of 
-pendicular to the light rays at a distance a ultraviolet radiation from a General white or gray portland cement, one 
of 12 in. from the lamp. The sunlamp « Electric RS Sunlamp of the same type ~ half part by volume of unslaked lime, 
- strength during the test shall be between ie and strength as specified in Parga th e parts by volume of ste andard 
15 and 30 E-vitons per sq cm, when | (a). Air temperature at the surface of | Ottawa sand (20 to 30 mesh) and suffi- 4 
tested with a General Electric RS the test specime n shall not exceed 150 - 


cient water to form a smooth =e 
‘Sunlamp Tester at a distance of 12 in. _ The mortar shall be spread upon . 


= glass surface so that it a 
forms the shape of a doughnut 3 in. in ew 


; from. the lamp. The air temperature 
at the surface of the test specimen shall 
_exce ed 150 F during the exposure 
period. E -xposure shall be for 96 hr, | 
and the maximum allowable depth of | 
crazing or surface cracking after ex- 
_ posure shall be 3 mils. The depth of 
 erazing may be determined by slighty 
elongating the specimen and hand buff- 
he w abrasive cloth® until 
re buffed off. 
en before and 
after buffing ‘will the depth 
of crazing. RAE 
—Three test assemblies shall 
prepared, each consisting of a } by 3 


_F during the exposure period. Ex- 


posure shall be for 96 hr, at a distance of 


12 in. from the surface of the bulb and — 
normal to the axis through the cente . 
of the light, with at least one corner 
of the panel on this axis. At the end 
of the exposure period the test assem-— 
blies shall be immersed in $00 ml of 
distilled water per assembly for 4 day: s 
at 7 7 + 2 F and then immediately sub-— 
“jected to strain by placing each in the 


jaws of a tensile tester and pulling it a 
ap art at the rate of 0.20 to 0.25 in. per 


‘min. The compound shall be “capable 
of being extended 100 per cent without 
failure (See Section 12), and the force 


~ required to obtain this exte nsion shall be 


less than 10 psi. 


diameter and 4 in. thick, with a j-in. 


diameter wry ~The mortar shall be 
allowed to set for from 1 to 4 hr at 77 
#8 F. Then 24 g of freshly mixed | 
sealant compound’ shall be applied over 
the center hole of the mortar, in a 
thick ‘kness of 4 to in. assem- 
shall be allowed to condition for 
24 hr at 77 + 2 F and 50 + 5 per cent 
relative humidity. Once a day the reaf- 
ter, for a total of 14 days, the specime a 
shall be completely immersed for 1 =. 
in distilled water, and then shall be exX- 
amine for any evidence of discoloration 
in the mortar. The first 


of any discoloration shall be cinstrued 
Staining 


as staining. if no such discoloration 


_ _by 2-in. bead of properly aps pare ‘d com- 
pound between a 2 by 2-in. plate of 
aluminum on one side and a plate of 
-water-white glass of the same dimen- 


when the compound i is to be used in con- | 

i 


Octave CHANUTE (1832- 1910). 4 
Octave Chanute came to America at “a age al six, 
His life was devoted primarily to railroad and of six. i 
work. He made excellent contributions to studies te 
of railroad rails and the preservation of timber. A _ 
pioneer in research on heavier-than-air flying ma-_ 


chines, he was a confidant of the W right Brothers. = 
Chanute Air Force Base, in Ilinois, is in his 


14. This t test shall be required cabs 


honor. 


are 


in (5° 45 in calm air. i is 


nol impossible that man shall: eventually 
master sailing flight and learn... to imitate 
soaring birds which circle and 

through of the w vind alone.” 1900 


i his i is one of a series of photographs hon a collection 
compiled by Prof. Jasper O. Draffin and displayed in — 
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shall be considered to be nonstajning. 
al 
Tre Mess, | ma 
gliding very nearly as well | 


changes in rie 
temper: Such changes can exe rt 
_ rather severe and repeated stresses on 
lines, particularly from season to 
season. “These stresses are particularly 
severe in higher density species, thicke 
members, and crossed-grain constructions. 
They are believed to be often more severe 7 
- than the stresses resulting from external 
loads applied in service. There is a 
considerable body of data which show that 
wood products will not successfully 
withstand long periods of moisture content 
_eyeling, or outdoor weathering, even when 
glued with the most durable resin glues, 
without delaminating, unless glued under 
conditions capable of producing not only 
high strengths in initial control tests, but 
also high percentages of wood failure. ar 
Differences of 100 or 150 psi in shea ‘ar 
2 ‘stre ngth in a conventional shear test, 
euch as you cite, with low ‘pe — s of 


_ wood failure and 350 psi with 90 to 100 
latter joint over the former. rs 
could be developed with the mechanic al 
_ primary criterion of joint quality would 

You Galled by 

the relative ability of different mate- 
existing standardized procedure for 

small conference of industry represen- 
fs of t st procedures for evaluating resist- 

company or person interested in partic- 
1937, ASTM sponsored a Sym- 

4 

several papers that h been pub- 
ASTM Proceedings, these re present the 


of mue h real But diffe srene 
per cent wood failure are quite signific: ant 
The knife test is a short cut to wood — 
2 test, it is doubtful if the results could be 
be the amount. of wood the 
‘Ga to resist galling and wear in rub- 
carrying out such tests. This is a 
procedure would probably need 
to be based on 
As a result of mounting inte in 
-tatives on wear and gall tests. 
ance to wear and galling, and for deter- 
ipating in this activity should get in 
posium on Wear of Metals : 5 and, in 1952, 
lished throughout the years” in 
only publications by ASTM in this 


— between joints of 350 psi with 0 per cent: = 
_ and indicate a marked superiority of the : 
failure estimation. Even if a tionship 
used as you imply. Here again, the 4 
broken joint. 
- Companies are frequently asked for 
lay 
bing contact t. There appears to be “<—_ 
difficult problem in that any standar 
a number of arbitrary 
features, 
this problem, ASTM plans to ec: all a 
conference will discuss the present state 
mining coefficient _of friction. Any 
one on Fretting C orrosion. . "Except for 
the 
= 


| 


= ing to 
standards! This is the conclusion 
reached by Mario Fera (above, right), 


_ Emperor C 


their pipes, v valve es 
modern ASA and ASTM 


senior engineer for the Italian engi- 
neering firm, Compe vwnia Tecnica 
dustrie Petroli, 8.P.A., of Rome, 
hibiting in New York at the Fifth 
World Petroleum Congress in June. 3 
Aeeording to Dr. Fera, an 80- 
valve (replica shown above) salvaged 
from one of Emperor Caligula’s” 
yac ‘hts is made of a zinc-free, lead- 
rich, anticorrosion, —antifriction tin 
bronze. This metal has a composi- 
tion very similar | to ASTM B 144-3D 
ast ac ‘id meta al ASTM B 1 44- 
3E } antifri iction br The Caligula 


Caligula 


Courtesy Chemical E ngineering — 
ilve was found subme srged at the 
bottom of Lake Nemi in Rome. 
Although 19 centuries old, it still ex-— 
hibits highly polished surfaces 
Other valves found in and 
"Rome and Naples are equally well 
rved, Dr. Fera said. One found 
a reservoir in a Roman villa w: 
vised regularly until three years ago 
the peasants whenever they re-_ 
quired water for irrigation. In 1956, 
it was decided that the cost of ae: 
valve had been amortized, and it was 
replaced after 20¢ ‘enturies of ‘service. 
a Reprinted from. 
Engineering. July 2 27, 19! 
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cum 


cated that castings were relatively 


An anomalous phase, UAI;, was observed in the castings which can be 
accounted for on the basis of solidification ee 


The propose fuel ment is cast in 


_ form of a hollow cylinder by pouring into 
a preheated graphite mold cored with a 
graphite rod. After final machining 
cylinder is clad with aluminum 
on both the inner and outer diameters 

coextrusion. Homogeneity is an 
important requirement for the preven- 
’ se of hot spots caused by areas of 
high uranium concentration which could 

conceivably damage the fuel element 
clade ling, with subsequent release of 


~ radioactive produc ‘ts into the reac tor — 
syste m. The purpose of this 
study was to investi the alloy 


for possible long-range segregation of 

uranium and ‘to observe metallo- 
the microstructure of sever al 


a, To prepare the alloy, aluminum is 
melted and superheated to 925 C in 
a high-frequency induction furnace — 


operated at 3500 cps. Uranium shot 


i nsity uranium shot drops to 


the bottom of the crucible, and, 
promote homogeneity, the alloy is elec- 
tromagnetically stirred in the fre-— 


que ney field for 15 min. 
| 


which severe segregation was suspected 
were made available for examination. 
In order to determine whether long 
pi 

gation had urred, th 
submitted an ext 

X- “ray spec trographic ‘analyses 

known as fluorescent 

total of 66. areas 
were examined in this manner. 


analysis). 


_ The principle of fluorescent X-ray - 
-analy sis has been described pre ‘viously 


~NOTE-—DISCUSSION OF ° 
IS INVITED, either for publication or for 
the attention of the author or authors. | 


dress all communications to ASTM 
quarters, 1916 Race St., Philadelphia 3, Pa. 
Presented at the fifth Congress, 


Cleveland, Ohio, April 5-10, 195% 
boldface numbers’ in 


heses 
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Alum 


The possible existence of long-range uranium segregation in aluminum- — 
_ 13 per cent uranium castings was investigated. Chemical analysis indi- 


h tion 
7 __ Investigation of of Chemical egrega ion 


che ‘mice al segre- 7 provide a means for converting raw 


(also 


in. in diameter 


refer to the list of references appended oa : 


Per Cent 


homogeneous on a macroscopic scale. 


squares 
mediate vicinity of areas drilled i 
colorimetric analysis were examined me 
tallographically. In addition, all sam- 
. ples were examined by X-ray diffrac = 
techniques to determine the 
2 beam hete rogeneous X-rays Figure indicates the ‘manner 

from an exe itation tube strikes which test ‘points were coded. The 
sample, causing: ‘it fluoresce the sample in each case was The 
characteristic X- “ray spectra of the through the casting wall approximate ly 

ments present. This secondary 1 in. wide and 5 in 
- diation is diffracted and se parated into 285 was thoroughly analyzed iA. a 

individual wavelengths by a single — analyses made at each 3 in. across the 

erystal monochromator. The inte width and along the length. asting 

: sity of the diffracted X-rays, which is 287 was spot checked because of the | 

_ proportional to the amount of elements apparent uniformity of analyses made 
present, is measured by a Geiger counter casting 285. Tables I and 
in conjunction with standard e lectronic: present the results of the colorimetric 

sealing units. and fluorescent analyses and indicate 

Six of the areas examined by fine that the two sections examined were 

cent analysis were drilled out relatively homoge nous. Casting 285 
—colorime trically” analyze d for uranium had an average uranium content of 
«43,3 per cent with a variation of +0.5 
per cent; casting 287 had an average 
uranium content of 13.8 per cent with 
a variation of + 0.5 per cent. This 
yariation can be expec ‘ted in any 
easting and actually indicates = 
homogeneity in ‘in the two 


The diagram: of = 
aluminum-uranium system (Fig. 
‘jade ates that the eutectic occurs at 13 
‘per: cent by weight uranium and predicts 
that only primary aluminum and the 
‘intermetallic compound UA}, should be 
observed this composition area. 
However, X-ray diffraction data in 
— dicate that the following phases a 
present in all areas of both castings: 
= ary aluminum and _ the _ inte r- 
metallic compounds and UA. 
From the phase diagram, the phase 
found by metallographic examination 
and identified by X-ray diffrac 
‘te chniques as" UAL should not occur 
under normal solidifica ati roe 


_—Grid used to code sample pi pointe, 
Sample area indicated is B12. Same 
_ identification used for casting 285 and 287. 


conten! by Cheng’s method | (2), which 
has an estimated accuracy of + 0.3 
per cent of uranium present, in order to 


X-ray spe ctrographic data to chemical 
percentages. A corre ‘lation between the 
colorimetric data and the X-ray spectro- 
graphic « ds _— was obtained by the le vast 
D. -PECKNER was a ‘metallurgical engineer, Materials Engi- 
- neering Department, Westinghouse Electric Corp. when this 
paper was prepared. In this capacity, he was responsible for 


THIS PAPER - application work in both ferrous and nonferrous metals. His A 


_ specialties included applications of sheet metals, permanent if 
mold casting, tool steels, stainless steels, and effects of 7 
radiation on metallic materials. ‘He received a B.S. in Metal- 
Engineering from the Polytechnic Institute of Brook- 


the magazine Materials in in Design Er Engineeri 


 # alloy of alumi- | 
per cent uranium has been pro-_ 
: 
| 
a 
— 
og 
&g | 
— 
a 
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TABLE I.—COMP ISON OF C COLORI- TABLE II.—DET AILED X- RAY FLUORESCEN T AN ALYSIS | OF Cc CASTINGS. TINGS. 


AR 
METRIC AND X-RAY FLUORESCEN’ 
ANAL LYSES. Casting 285, percent of Uranium |, Casting 287, per cent of Uranium 


metric cent 

Analysis, | Analysis, 

per | perro 
cent of | cent of : 
ranium | Uranium 


Dore 


~ 
oo” 


Average 13.3% 


j 


forms a continuous phase i in the solidi- 
fying matrix. This is seen in Fig. 


supercooled « 16 to 20 C while the me It, point: 
‘3(a) to (e) and indicates that aluminum Als is super ‘reooled almost 110 C. following the equilibrium diagram mot 


is nucleating before either UAls or UAL. refore, one ms Ly expect that in this close ly so that at the eutectic temper 
The photomicrographs are presented in e the will 


= nee, with Fig. 3(a) represe nting 
the top of the casting and Fig. 3(e) — 
pounds UAl,; and are present ip 
all photomicrographs, the UAl; 
tai as discrete particles and the 


most favore¢ ture, the eutectic structure is appearing. 
nuc ation. — The re ‘fore, the photomicrographs show 


in Fi ig. 3(a) to (e) are not unreasonable — 


UAL, as the lamellar constituent. The 
amount of UA]; present decreases from 
it the bottom of the casting to the top = a 


since, for reasons discussed below, ‘ + 


amount of UAl; present should dec ‘rease 
as the casting cooling rate decreas 4 
reason for the preferred nucle: 
tion of aluminum may, perhaps, = 
related to the crystal lattic e structures 
aluminum, UAl;, and UA. These 
as follows: | 
| 


20 


aluminum and UAls will prob- he, Equilibrium diagram ate the aluminum-uranium system, 


their simpler lattice structure. One the n me nelt, Tiller. (3,4) and Chal- representing 
would expect that aluminum would mers (5) predict that the alloy” will of the solidified alloy. Any one of 
be most likely to nucleate since all become supe reooled these photomicrographs t taken by it. 
atoms in the lattice are of the same yy pe. - through redistribution — of the solute _ self is not representative of the structure 
of its ty pe, of the casting. Chaimers has 
crystallites, on free zing, “enrich he pointed out that this type of phenome- 
substrate whe ‘reas UAL, prob- It inuranium. The aluminum-liquid non frequently occurs in cast structures. 
- ably cannot nucleate on the aluminu interface region is therefore one of rather ) _ There has been some concern ths ut 
abe rate and must, therefore, nucle: ate = ‘r uranium content than the melt uranium is segregating in the melt, 
inthe melt. eee average. . As the aluminum dendrites thus giving rise to the high uranium. 
_ While the equilibrium diagram does — grow and impinge on each other, the content necessary for the nucleation 
not predict this type of phase, one must Bist between the dendrites will exhibit of UAI; according to the equilibrium 
si remember an equilibrium diagram alone ‘an increase in solute concentration. diagram. — . The equilibrium diagram of 
cannot predict the actual mode of W hen the concentration is raised to - the aluminum-uranium system indicates | 
solidification. The diagram can be point A on Fig. 2, both UAl, and UAl, that uranium is completely soluble in 
used, however, in combin: ation with — will nucleate, the ‘nucleation 4 aluminum above the liquidus so that 


- metallographic examination, to explain being different for the two phases. segregation of this type cannot be 
the actual mode of ‘solidification wi with a Nucleation of UAI; either in the inter- expected if homogenization of the melt 4 


dendritic liquid or on the aluminum : has | first occurred. The chemical ans - 
__ Conside the ate will decrease the conce ses shown ‘in Tables and IT are 


certain probability. 


tion of uranium in the melt ‘at the further indication that gross segregation — 
point of nucleation and raise the tem- _—of uranium in the melt does not occur 


to ‘point A, seen that. the perature because of release of the latent = under normal fre 


Conclusions 
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Tille for several ‘discussions concerning 

theory. We would also 
like to th: ink Mrs. D. Rahn for 

“pe rmission to include as Fig. 3(a) = 

(e) photomic rographs which “originally 

appeare d in We stinghouse ical 
Power Departme nt Metall 


ReFERE NCE 


W. P ‘X- Ray 
Analysis,’”’ Norelco Reporter, Vol. 
2-5, p. 240m). 

@ K. L. Cheng and P. F. Lott, “Reac- | a 


tion of Hydrogen Peroxide with Com-— 


Analytical Chemistry, Vol. 28, p. ane 


—Sections of casting 285 taken in sequence (X 500). 
(a) represents the top of the casting. W. A. Tille K. A. A. Jackson, Ww 
and d) continuous phases present are primary aluminum Rutter, and B. Chalmers, ‘The 


(white, a eutectic of Al and UAL, (lamellar), and UAL, (discrete — 7 distribution of Solute Atoms During 


the bottom the Solidification of Metals,’’ A ca 
range chemical segregation was found 3. The Al, i in (4) W. A. W. Rutter, 
in castings of an aluminum-13 per ce ent atrix can be explained by a considera- Effect of Growt onditions 
uranium alloy. of normal dynamic “solidification 
2. T he phases present in aluminum Processes p.96 (1956). 
primary aluminum and the intermetallic edgme ing,’’ Journal of Metals, Vol. 6, No. 
compounds UA]; anc 1e ‘author wishes to Dr. op. 
p ls UAI 1 UAL The ith k Dr. W. 519 (1954). 
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Irradiations 


By JOHN STANG, ™ GOLDTHWAITE, and ane BRUCE 


Since the irradiation by fuel specimens is to 


email changes in temperature and burnup, improvements in precision in - + 
irradiation testing are of great importance in fuel studies; 
_ For this reason, a preliminary engineering analysis was made of the 
c problems of control and measurements of specimen temperature and heat 
generation in a NaK-filled capsule containing a fuel specimen. A specific — 

- f problem is used in this report to demonstrate the large uncertainties . 
normally encountered even in capsules containing thermocouples. — This 
analysis indicates that an improvement by a factor of more than 3 (that i is, a a 

from an uncertainty of +70 F to +20 F in the example used) may be ob- 
tained by use of a differential- thermocouple h nest-Gew met meter and soyes use of 

precision th thermocouple placement clips. a 


‘of Capsules for High 


Temperatu ture 
| 


With these principles in mind, a idesign — 
study was made to define the major ‘ 
‘re gions of uncertainty and to devise “fi 
pr actical scheme s for improving the 
precision of measureme nt and control | 
of specime n temperature 
Factors Affecting Heat Production 7 


ow hen a ¢: apsule containing fuel ma-_ 
terial specin ens is irradiated in a reac- 
tor, heat is generated inside the capsule 
Pp rimarily by fission recoils, with a a small 


RRADIATION | “nuclea 
| materis at high temperatures 


to high burnups requires precise control 
of experimental conditions under diffi- | 
cult circumstances The ambient — 
temperature of most of the reactor space — 
‘ available for irradiation of experiment: al 


specimens is low compared with: that 
desired for most riments. T he 
experiment 1] materials must. therefore 
encapsulated and a heat barrier 
provided between the specimen and the 
ambient reactor surroundings. — Widely 


diversified experience at B: ittie lle over 


the past several years has served as 
the background for capsule de signs that 
are believe to offer improve pree ‘sion. 
in te rhese ¢ “capsules are primarily 


ialize ‘d des ‘sign prob lems are en- 
countered in the usual case of fueled 
specimens that are de ‘sired to be ir- 
radiated at a preassigned elev: sted te m- 

— perature in a neutron-flux field which is 
not accurately known and in a capsule — 

_ whose heat-transfer properties are not 
accurately known. If internal instru- 
mentation is not used, the n the poten- 
4 tially large error of prediction cannot 
be orree ‘ted. Cherefore, an instru- 
mented ¢ is required for pree ise 


a 
expe rime nti ition. 


specimen ne ration ‘rate 

THIS PAPER 
either for publication or for | 
the attention of the author or authors. Ad-— 


; dress all communications to ASTM Head- 
qui arters, Race St. hilade ‘Iphis a 3, Pe 
Preset at the Fifth Nuc Co 
: ‘leveland, Ohio, April 5-10, 1959. 
1 Work performed AEC Contract 
W-7405-eng-92 and reported in AE 
 ?The boldface numbers 
Te ‘fer the list of references to this 


NOTE—DISCUSSION QF 
INVITED, 


and 


calculate the temperature at points 


ade litional amount fro1 
a Measurements of gamma ray heating 
almost a necessity since the calculati 

of this heating effect is quite involved. 
However, it is usually not necessary to_ 
repeat the gamma ray he ating experi 
ments for various ¢: apsule designs be- 
cause the gamma heating is generally 
small compared with the fission heating. 


3 
toe 


rate of heat generation is re require dd 
‘alculate the rate of burnup and to 


where thermocouples cannot be placed. 
The temperature is measured as close 
to the spec imen as possible because the — 
errors in extrapolation are thereby re- 
duced, but in many practic: al cases these a = the othe r hand, the the rmal neu-— 

J. H. STANG is an oumbetia chief in the etna 

at Battelle Memorial Institute. Mr. 

Stang holds an M.S. in mechanical engineering from The 

Ohio ‘State University, and he has been a Battelle 


terested ‘in a of ‘reactor-¢ -engineering 
At present he is directly responsible for the design, construc- _ 
tion, and operation of capsules for irradiation experiments _ -_ 
that are conducted by Battelle at the MTR, ETR and Battelle | ¥ 
Research Reactor. 7 a 
W. H. _GOLDTHWAITE is chief, of the E Engineering 
~ Mechanics Division of the Physics Department, at Battelle, | 
having joined the Battelle staff in 1951 after receiving an M.S. 
“s - in physics from the University of New Hampshire. His re- 
_ search projects have included the development of a circulating 
% supercritical water loop for heat transfer and dynamic corro- 
sion studies and a new method of nondestructively testing — 
cladding bonds on STR-type fuel elements. a4 At present, he is | 
- directing research programs on bearing, valves and seals, and — 
_ supervises the design and operation of in-pile capsules ang 


“loops. In addition, he is coordinating reactor fuel develop- 


“ment and radiation effect tied for two gas-cooled reactor 


a 


energy work for the past 8 yr, since receiving his doctor’ Ss 
degree’ in Metallurgical Engineering from The Ohio 
University. joined the du Pont Company in 1951. ‘For 
_ several years he provided liaison between du Pont and major 1 
_ USAEC sites and Chalk River on the development of 
_ manufacturing processes and facilities. In 1957 he jeleed 
staff at Battelle Memorial Institute as a consultant. @ oie 


has been active in the development of irradiation studies. 


— 
dies 
— 
means to measure and control th { 
perature (1, 2). Measurement 
— — 
— 
&@g 
_ 


flux in 1 the specimen will generally achieve the desired temperature mat 
change if the « ‘apsule design is altered. exceed the maximum nuclear hea 
|S experiments can be performed 
to measure these flux changes, it would 7 
obviously be preferable if a simple 
“calcul: itional method could be used to 
et estimate the effect of a given capsule 
dk sign and fuel specimen upon the 
thermal neutron flux. A semiempirical 
method developed by Lewis is widely 
used at the Materials Testing Reactor — 
(MTR) (3). Errors in estim: ting the 
flux-depression factor in some cases 
may be as high as +20 percent.3 
wad Another factor to be considered in the — 
design of an irradiation capsule is the 
_ variation of the flux during the irradia- capsule. This would make it possible 
tion period. A These va rie tions _Tesult to control resistance to heat flow from 
from the ch: anges = fuel apermnents n outward merely by 


the specimen too hot with the auxili- 


the sum of the minimum nuclear hea 

and the maximum auxiliary heat aa. 

precluding the possibility of having the 

specimen too cold with the 
heater in full use. 


ae. 


For example, 
vary, the fuel will 
_ and the other reactor experiments will 
have a ible effect. The v: 
due to these causes may be es large — tions which lead to a size limitation 
+100 or —50 per cent, particularly includ e poison effects, activity 
_ if powerful absorbers are inserted in or pression effects stemming from absence 
withdrawn from neighboring positions. of moderator, restricted flow of cooling 
In the best cases, when all due care is mi water, and high cost of reactor space. 
taken in planning the experiment and ‘In the Battelle Research Reactor the 
no unexpected outside _ interferences test ce lls within the core are spaces 


size fit re teste ce dimensions, 


° 
in high-flux regions. Other considera- 


ary heater turned off; (2) be less — 


tions on the radial dimensions of the 


(combined fission and gamma hes at), and (2) of 
— thus precluding the possibility of having aa in the space. If temperature 


regulation of thermal radiation between 


levels are fixed, the amount of heat 
transferred by radiation depends on 
the emissivity factor in the radiation — 
-equation.4 stainless steel walls are 


Design of irradiation capsules would 
be simplified if there were no restric-— 


the effective 


present, the effective emissivi ity will 
be approximately 0.5. This can be 
a if desired simply by using other 
uterials. For example, aluminum, 
- which has an emissivity of about 0.15, 


may be used as the cold wall to reduce 


mechanical considerations make it 


be altered by use of radiation baffles 
which are generally small, particularly — _* the annular space. bee 
Variation of heat flow by control of 


oceur, | the estimated | 2-0 limit for created by the removal of 3 by 3 in. 


the uncert: iinty in the ‘effective flux is 

about +20 per cent. For this reason 
alone, it is desirable to have a source of | 
heat in the capsule which can be varied — 
independently of the reactor operation. 


fuel element subassemblies. The rec-— 
‘ommended maximum capsule diameter 
at the site is about 2} in. In the popu- 
lar A-piece (in the beryllium moderator) — 
facilities at the Materials Testing 
This then allows the total capsule heat- —_ actor, 14 in. outside diameter capsules 
ing to be adjusted to a rate necessary - “are preferred. The highest flux posi- 
to maintain the desired specime n tem- tions for capsules in the Engineering 
perature regard] of uncontrol- Reactor a 1- in. 
lable vs ariations which oceur. imeter limit. 
The upper limit in capsule | size ne dic 
heating be comper ited by he tated by the factors mentioned above, 
externally controlled heat. Hower ver, a along with a lower size limit governed 
it is still necessary to keep the estimate by fabrication and heat-removal con-— 
of the fission heat fairly accurate to” “side ‘rations, leaves little leeway to utilize 
obtain an efficient. capsule design. size as a design parame ter. 
the error in the estimate is too * 
it will not be possible to insert a large _Heat-Flow Barriers 


enough electrical heater to cove r the 
F ctors Affecting Heat 


ess 


“ necessary to select various heat- > 
J - barriers to create a large controlled — 
gradient between the specimens and the 


outer capsule surface. A double-walled 


The restricted capsule diame ste rm: ake 


amount of total heat ths at is dissipated capsule configuration offers considerable 


to the final sink is controllable. The fle xibility in this selection, inasmuch as 
design of the capsule must be such that _ 
the total heat dissipation required to 


All limits quoted in this report are 


be located in the — ar space be ‘tween 
inner 
~The wide 


sipation r ates 


with a light press fit, 
a variety of resistances to heat flow can _ good therm: al contact 
expands on heating. 


convenient to use aluminum as the tonal 
tainer mate rial, a snug-fitting aluminum > 
sleeve ean be serte an outer 
shell of 
less steel. Radiant he ‘at rean 


the conduction between the annulus 
walls is an important consideration. — 
If the space is evacuated, the conduc-— 
tion heat is reduced to nearly zero. 
However, a better way of achieving a 
low rate of heat flow is through the use 
of argon, a gas of low thermal conduc- 
tivity, in the annulus. 
higher conduc tion rates may be ob- 
tained with helium, since it has roughly | 
ten times the thermal conductivity of 
argon. Argon-helium mixtures can pro- 
vide particularly fine control, since the 
variation of conductivity with com- 
is continuous, though not quite 
linear, 
If the heat to be dissipated is higher 
than can ue handled by helium in the 
il annulus, it | 
ar employ metal fir 
connect the i inner crucible 2nd the : 
shell. From the vie wpoint © of he at 
transfer, the factors important in = 
design are thickness, conductivity of 


materials used, and radial length. | 


problem introduced by fins is that . 
obtaining fin-wall joints which do 
restrict heat flow or thermal orc al 
Furnace-brazing techniques may be used 
to obtain metallurgically bonded joints. 


‘Tt is usu: ally more satisfactory and much 


simpler, however, to design for assembly 
which provides 
as the capsule 
Another minor 
_ problem with fins is te mperature seallop- 
ing, the severity of which can be mini- 


emissivity to 0. 12. If ei 


» Conside rab 


> 

engineering estimates of 2-¢ limits considering — 
thermal 
and 


realistic fabrication tolerances, 
conductivity measurements, 
mentation precision. In most instances 
data are not available for a statistical deter 


mination of these limits. 


4 The radiation equation is Q = Ce (T;4 — 
T24) where C is a constant, e 


is effective 


mized by div iding the desired amount of 
; heat-transfer material into the maxi- 
mum number of fins ‘onsiste nt ith 
fabrication practices. 
on pracuce 


obtainabl 


1s ins, using | ‘the 
capsule design (the same as 
that used later for a reference design), 4 
is illustrated by Fi ig. 1. The heat-flow 
~ rate values were derived from expressions _ 


basic 


for two-dimensional heat flow, since 


emissivity obtained by combining the indi- a 
vidus al wi all e emi ssivities the the small axial heat losses expected 
from such a 


and T; and T2 are wall temperature 
December 1959, 


control seh se based on 


Determinations 
capsule do not influence — 


For the case of low heat-flow rates, should 
J 


Factors Related to Temperature 
Ideally, the temperature of an en- 
capsul: ited  heat-gene rating specimen 
be measured by locating a 
‘thermocouple ex vctly at the point of 


— 

— 

# 

% 

— 

— | 

— 

Bes 

i, 


interest, 1 as at the surface or the center 
of the specimen. In the great majority 
of practical cases, however, such place- 
me nt is not feasible without signifi- 
cantly modifying experimental conde 
tions. In these cases, the temperature 
at the specimen surface may be cal- or 
culated if a 
measured and the heat-transfer con- 
ditions between the reference point and ; 
the specimen surface are known. This a 
pe seen from the simplified equa tion. 


specimen surface te ‘mperature, 

reference temperature, 
specimen heat flux, and | 


ane: 
resistance to heat flow be een Q = 


and To, including a 
ometry factor which takes 
into account the correspond- 

‘ing af of heat- flow path, 


se, the a accuracy with which r, 


ac curacy with whic h the te rms 
= the above expression can be measured 


Reference Temperature Measurements 


Reference temperatures in radiation 
_ capsule experiments may be obtained by 
adhering to fairly stand: urd thermo- A 
couple techniques inasmuch the 
thermoelectric characteristics of com-- 
materials such as chromel, alumel, 
copper, and constantan are not par- 
ticularly affected by reactor 
High-temperature alloy-sheathed ce- 
ated the ‘rmocouple assemblies 
partic ularly useful since they are 
commercial items, available in sizes as 
small as a sheath diameter of 40 mils. 
It is good practice in capsule work to— 
locate the reference temperature ther-— 
-mocouples as close as possible to the 
In this way a directly. 
measures value, is large ¢ compared 
with QK, which is obtained indirectly. 
In a double-walled capsule, it is ad- 
-vantageous to locate the rmocouples in 
4 the space between the specimen and the 
inner crucible. Close proximity to the. 
specimen is thus achieved and, if a 
molten metal is present in the space, 
the couples are not affected by radi: ant 
heat. By using calibrated wire and 


precision instrumentation, the esti- medium of 


mated Qo limit in 79 may be as low as 
Reference Temperature Location 


‘ is of little vs value to know a 


tion of the point of re ‘fe rence is poorly — 

this the ectimated 
2-¢ limits are combined by the usual methods 
_ of finding the square root of the sum of the 
= squares of the individual limits. 
can only be considered as engineering esti- 
mates since the individual limits are only © 
estimates and 
assumes, for lac k of ata, a normal distribu 


_— an average value of 14 Btu in 
per hr sq ft deg Fahr for the thermal 


ture difference between the specimen — 


becomes 198 F. T his sizable tempera- 


diameter r. It is immedi: itely apparent — "per cent for the temperature drop from 
that the four factors Q, k, ro, and ry 
must be 
re f- < error in the temperature difference will 
ae nce temperature to +2 F if the loc: -_ 


can be measured. 
The factor ro in the above equation 
depe nd upon: (1) the location of 
specimen centerline, ( 


The results 


the method of se = (3) the loe ation of the effective 


known and is in a large temperature _ In normal practice, the specimen and 
gradient. | This is apt to be the situation thermocouple are supported and located 
in an irradiation experiment with a high | _ independer ntly from the ends of | the 
specimen heat: generation. For capsule. Also, the specimen is allowed 
ample, consider the case of a long, some freedom of movement to accom- 
cylindrical, fueled | spec imen, 158 mils modate dimensional changes that ac- 
in diameter, located ina NaK bath and con npany radiation damage. 
gene rating 700 w per in. . of length. capsule assembly and welding « 

This is consistent with the data pre- 
sented in Fi ig. 1 and the reference cap- 


tions, the specimen and the ‘rmocouple 
can be expected to shift their positions 
sule design discussed later in this report. 
For this situation, the expre ssion for 


somewhat; during the temperature rise 
to the operating level and as a result of © 
he ‘surface temperature be- radiation damage to 
distortion and changes in the lo- 
= of the specimen and thermo- © 
couple can be expect d. Under these 
circumstances, it is difficult to apecify 
the location of the thermocouple with | 
specimen heat per le net, respect to the specime rline 
therm: il conductivity of 
Not as obvious but ‘of considerable 
Dag! importance is the uncertainty in the 
= = radial distance from the center- location of the effective thermocouple 
line of the specimen to the — junction within the thermocouple bead. _ 
ference temperature loca- Unless carefully carried out, the 


tion, and mon practice of fusing the oy lll 
wires and the sheath together to form 


; * = radius of the specimen at a point 
opposite the refe rence thermo- a bead can leave considerable doubt 
as to the location of the point at which 


Borriers Capsule Specifications 


r 
Heat-Dissipation Radial Distonce from 
Legend Mechanism 


Radiation AP 


Conduction (convection 
through 


Je: 


in Annulus 


be Pool woter 
e 


Inner crucible 


hr sq ft deg Fah 


Conduction through 


stoiniess steel 


n per 


rs 
Outer shell 


Annular spoc 


a 


| Fin length =O in. 


Thermocouple 
ecimen Center line 


per in.of copeule 


Fin length = 0.04 in 


per in. of capsule 


Heot- Transfer Constants. 


Btu in. per hr sq ft deg Fohr | . 


specimen 1200 F 


NoK 


Argon 


temperature is se onsed. 
with care in forming the junction and _ 
radiographic inspection of the result, it 
is possible to establish the location of 
the junction with respect to the the herm 7 
couple centerline within +3 mils 
Combining these limits, we hs ave a 
limit of just slightly over 
for This by itse would 
( : limits of +56 F or about +28 | 


conductivity of the NaK, the -tempera- 


surface and the reference thermocouple — 
ture difference is the result of a high 
specimen at flux, a heat-transfe r 
moderate! ‘ly low the rmal 
conductivity, and a small 

= specimen surface to the reference 
© The variation in r, is more difficult to. 
completely discount the precision with predict. For the specimen under con- 
which the reference temperature itse If sideration, a fabrication toler ince of 
= +} mil on the radius is spe cified. 
The only significant change in r, will — 
be an increase in diameter as a result 
aim radiation damage. This is very 
difficult to treat in a manner similar to — 
other uncertainties since the change 
will always be in one direction and will — 

a ASTM” BULLETIN: 


known quite accurately or the 


(2) the location 


of the reference thermocouple centerline, or 


tion within the the rmocouple bead. 


— 
— 
— 
a 
wheres 
= 

= 

j a 
4 
Fig. 1.—Effect on heat-dissipation capacity of various heat-flow 
barrie 
; 
| 
— 
- 
| 
— 
— 
— 
(TP 216) 4 


ions 18 must 


tion rate, two types pes of correcti 
be applied to any physical measurement 


which, in the situation describe will 
cause an uncertainty in the specimen a. 


specimen and 
time rather ‘hes as a random varia- — 


tion. Therefore, this analysis will treat — 


of radial heat flow. One is the sub- | 

traction of that fraction of the meesured | 

heat flux which is attributable to 
measurement of a specified change in oY gamma heating of the specimen and the 

di: ameter during the experiment. For = various capsule components. The sec- 

the specimen under conside ration, a ond correction: 

per cent change in diameter will 

cause an 8 per cent change in the 198 — 

-F temperature difference, which will 
4 F in the predicted 


the uncertainty in r, separately by 


— 
Shope, Cylindrical 


Moteriol Uranium - |O per cent by — 


weight Molybdenum 


Core Diometer, O15! 11 
Fueled Length, 52 in 

Enrichment, , 
per cent 


for Specimen 


mean an error of 16 


ion Heat, 


ore he temperature drop from the 
speci imen surface to the reference tem- 
perature the is de “pe nt 
upon Q, the specimen 
exple 1ined in a vious section, 
the specimen heat will vary directly 
- with the specimen fuel loading and the — 
average thermal neutron flux. The fuel 
— loading can be controlled very closely. 
— the ne utron flux (and the | 
specimen heat unless it is measured di- : 
a rectly) will be uncertain to +20 per 
cent until the experiment is comple ted 


and the dosimeter wires can be e reference design, 
This is too late to be of 


in slculating and controlling end losses (nonradial heat flow). 
specimen te mperature, The + +20 per connection, it is important to 
would mean an estimated 2-¢ limit of — 4g vary along the axis of the capsule as a 
+40 F in in the specimen ‘surface tem- result of (1) nonuniform neutron flux, 
perature. (2) axial variation in fuel concentration, 

rectly and continuously during the ~ Ing), 88 Well as end josses. in & 
radiation exposure is proposed. It is capsule, 
believed that an applicable scheme is to “8Y variations caused by en 
use a differential thermocouple spanning (2) 
a simple heat-flow path having precisely | ®bove) tend to be smoothed out by the 
known thermal characteristics. — One | Nak. Even so, the use of a number 
way would be to locate two the ‘mo- “of heat-flow meters spaced along th 
couples at different distances from the _ - length of the capsule i is desired to pro-— 
specimen in the NaK bath. axial 
thermocouple locations are usually sub- exist. 
ject to the uncertainties previously de- 
scribed. A better method of achieving 


Total Specimen Fissi 


Flux, sq cm sec 


‘relation | for fueled specimen used aol 


the desired result is to install a differen- 


tial thermocouple within a capsule — 
pes a radial surface temperature is the thermal con-— 
i | C8 meas € 


temperature difference across a we due tiv ity of the heat-transfer ‘medium 
defin ed distance of homogencot whieh, im Che being considered, 
rial. W hile this dista ance may be is NaK. ually, emall amount 
short and the temper: iture drop ¢ co etive heat by the Nak 
‘respondingly small, must also be considered. However, 

with which the thermocouple locations 

ean be ascertained and with which the 

_ pertinent heat-transmission constants 

can be established. Furthermore, 

single set of calibration data for a 
standardized heat-flow meter of this type 
ean suffice for a variety of capsule 
applications 


typical device incorporated in a double- 


Reference atur bs 
walled capsule are presented as part of 
a reference design | dese ribed in a sub- 


Reference temperature location with 
respect to the specimen centerline 
wend 
vague 4 be th: at, 


tance in the expression for the spe cimen | 


r- 
this limitation can 


be more ‘than offset by the accuracy 


best of current techniques, it should 


of N 


luctivity 


. The design details of a 


1002 


flow. 
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e - ussed in the preceding section and listed a 


estimated 
men 


= ture is found to be £7 70 F as a result of 


this is normally very small ‘and can be. bes 2 To illustrate how various fac 
calculated and corrected. With the _ lated to heat transfer and te mperature 


be possible to determine the thermal actual | 
to +5 per cent erence 

aca TABLE I.—VARIATIONS IN SPECIMEN TEMPERAT RATURE. 


Nominal 
¥ value 


145 mils" 


700 w per in. hae. 


ft deg F ahr 


surface temperature of about +10 F. te 
‘The foregoing discussions tacitly — 


a assume that radial vari: itions in heat. 


- flow would not occur. This would be 
true if the fueled specimen being ir- 
radiated had a cylindrical symmetry 


if the specimen were irradiated 


an isotropic flux. In actual practice, 
_ of course, specimens of various configura- 
tions and flux patterns of various de- 


4 
of_asy mmetry may be encoun- 


tered. Each of these presents special 
‘probler ms in the interpretation of speci- 


men surface temperatures from ref- 


erence temperature and heat-flow data. 
Ine fact, as soon as the specimen ge- 
-ometry departs from the ideal cylin-— 
drical shape, exact analytical solutions 
to the heat-transfer equations become - 


utilize 


techniques. 
2.—Heat-generation-effective © ae In the design of an irradiation caps 
some steps can be taken to improve the 7 


radial symmetry of heat ‘dissipation | 
even though the specimens are non- 


cylindrical. For example, fins can 


interrupted in low -heat- flux regions, 
or partial heat-flow barriers can be 
introduced in high heat- flux regions. 
es, difficult to im- 


ce can do much 
out specimen temperature profiles which 

otherwise would be irreguls ar. 


Uncertainty in Specimen Temperature 


The uncertainties in ‘the factors 


Table I can be combined to find 
2-¢ limit for the s speci- 
surface temperature for the ex- 
ample described. The estimated 2-0 
limit for the specimen surface tempera- 


in 


these four factors. To this we may 
change of 16 F that 
in specime no diame 


Reference Design 


tore | re- 


‘asurement can be handled in an 
‘apsule design problem, a 
capsule was designed with the 


Individual 
 Effecton 
Temperature 


stims ater 


Limits 


+20 per cent 
£5 per cont 


uin. hr per 


“| q | 2. 
— 
— 
ae 
— 
a — 
are required, it 1s necessary to 
— 
&g — 
— 
'_ 
— 
ve 
— 
— 
— 
= 


me ‘tal present is Nak, 


A convenient way of providing these 
weight fins is to machine them integral 
eylindric: al spec imen is to be irradiated the inner crucible body. After the 

_ with a nominal surface temperature of finned inner crucible has been asse smbled_ 
F ‘ty, rhe dimensions of the speci- (loaded with liquid metal, imen, 
men are 0.158 in, in outside diameter by the ‘rmocouples, and auxiliary heater) 
54 in. long (fueled length); the speci- and sealed, it is teles scoped into the 

men is eled with + mils of stsinless -oute r shell asse -mbly, a — press 
Reference 


2. maximum allowable capsule 
tside diameter is 1} in. 
As is shown in Fig. 3, the six-sheathed 


~All stainless steel « 


A wide range of specimen heat- bo 


gene must be accommodated with 
single basic design size. Fission heat 
dependent on specimen enrichment 
ambient neutron flux. For 
cimen described above, the de spend-— 
ence of heat generation on flux and 
‘hment is illustrated in Fig. 
With these rules in mind, a NaK-— 
 conts tining double-walled capsule whie 
would be suitable for the reactor 
envisioned from all viewpoints, 
including engineering and nuclear, was 
de signed. The var tails of the 
a sign formul pr in 
e comme ae below de scribe 
features incorporated into the 
ole ion because of heat-transfer 
consider: itions the need for as 
preci ‘ise a de ‘termination: and control 
the specimen te mper: ature 
sible. 


construc tion is ae 


vided for refe rene e temperature meas- 
urements are equally spaced around the 
Inner crucible 
Showing 0100 in — 
A 


Irradiation specimen 
shell assembly General Dimensions, in 
Qutside diameter 125 
inside diameter 0766 
Distance between heat- 
flow meter thermocouples 0095 — 


inner crucible assembly 
Qutside diameter of wall 0686 
inside diameter 


Mean diameter of coil heater 0422 


Distance from thermocouple 


center line to the — 


Irradiation specimen = 
Outside diameter 
Cladding thickness 


Fueled length 
Over-all length 
1 


28 


xiliary Heating Element 
lhe design is provided with the auxil- — 


Fi 
jary heating element which is located 7 


chromel-alumel thermocouples pro- 


shell, furnace-brazed 
assembly consisting of three 


concentric tubes and heat - 
flow 


within the inner crucible space filled 


_ with liquid me tal. The heater specified 


specimens. Their junctions are im- 


mersed in the liquid metal, two at each 
of three levels along the specimen 
length. To minimize placement un- 
certainties which, 
ously, give rise to corresponding un- 


is a commercially available unit in- 
which an Mg0-insulzted Kanthal wire 
with nic ‘kel lead wires is sheathed by 
a outside diame ‘te stainless 
“steel tube 10 mils thick. The rated 
capacity of the he: ter that an be- 
fitted into. the space avi ailable is h thermocouple is positively po- 
proximate yl kw.  Satisfac tory fur- -sitioned with respect to the specimen. 
4 are available is accomplished by using special 
_ for providing high-integrity seals at the ee (visible in Fig. 3) which hold the 
points of entry of the heater and the thermocouple center line in a_ fixed 
thermocouples into the capsule. (~66 mils) from the surface 
of the specimen. — These clips are light 
enough to prevent any restraint on the 
“specimen upon blistering or swelling. 
_ Hot spots will not develop at the cc 
te icts be cause the of contac t are 
tiny, and the thermal c onductivity | 
“the sts ainless steel clip is v 
that of NaK. 


ze-in. 


During an actual experime nt, the 
aunilit iry heat produced would be regu-_ 
lated by a potentiometer controller 


actus uated by a reference te rature. 


Figure ] how, a capsule 


and the same radial dimensions as — In a previous | section, the uncer- 


= of the re ference design, a wide tainty i in the location of the thermo- 
range of he at-di may be couples was discussed with refe rence 
rined the centerline of _ the specimen; 
in the capsule design discussed in this 
and Section, the thermocouple is located 
- spac ing shown in Fig. 3 provide for the with refe rence to the surface of the 
dissipation of approximately 0.7 kw per —- Spee imen, - An analysis of the se nsi- 
in. of length (3.85 kw total, exclusive of - tivity of the error 
rature to a che in diameter of 


ery “close to 


lers in annulus. n 
erence ‘the fin dimensions 


in reference tem- 


as explained previ- 


certainties in Spec imen tempe rature, 


m. from radiation dam- 
ag that, for the design 
discussion, the error is much less if the 

thermocouple-positioning clip is de-— 
signed to fix the thermocouple-to- 
_ Specimen surface distance rather than 
the thermocouple-to-specimen center 
distance. Strictly Spee 
should now 


To + 


= 


iquid- level 
at temperature 


4, 


wires 
heoter leads in extension 


shunt rotated 30 deg accomodate thermal 
Typical heat-flow meter shown consisting 
_ of singie-wire,OO25-in OD insulated 
“thermocouple leads (three required) 


_70040-in OD two = 
insulated thermocouple 


ts x 


Thermocouple-postioner detai! 
(one required for each 
used) 


ig. 3.—Details of a reference design of an irradiation capsule with an internal heat 


flow meter. All parts except purchased components to be of type 304 stainless steel. 


The use of ¢ lips will reduce the uncer- 
tainty in the thermocouple centerline- — 
surface distance to an 
estimated 2-c limit of +5 mils or less. 
Combining this with the +3-mil limit 
for the location of the junction within 
the thermocouple bead gives a 2-o 
_ limit for ro — rs of +6 mils and for — 


of +7 per cent or +14 F, 


the re is no change in the apecinen 


diameter, 


The effect of a change in specimen 
‘dis meter, 2r;, is calculated se parate ly 
since, as mentioned previously, it is uni- 
directional and somewhat more pre- 


dictable than the other, more randomly = 


occurring, uncertainties. A change of 
5 per cent in 7s, assuming ro — 7s is 
fixed by the therme ouple- positioning» 
clip, will intro 
cent in T, — To and 8 F in the 1e — 
surface-te ‘mperature determi 

Differential Thermocouples for 
Heat-Flow Measurement 

The differential ther 
_ reference capsule are prese 

the means of obtaining direc t measure- 

ments of radial heat flow. Three such. 
Fi devices are present—one at a loc: ation 
: opposite the top portion of the spec imen, 
one opposite the and one 
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q 
| 
SS  gingle-wire heater ae 
= 
— 
| 
on 
— 
— ii 
— 
= 
| 
— 


meter consists, in , of a pair of REFERENCE 


in the outer shell, with their junctions Effect 
“ 


i Reference temperature location with a7 
her, the net the _(ro — rs) 66 mils 
+5 per cent 


flow... 700 w per it 
7 radial temperature drop across the 7. _NaK conduc tivity 14 Btu in. per hr +5 per coat 


Fora radial heat flow of 700 w per in, | eqftdegFabr | ~ 


capsule length, the differe ntial il tem- 
One method of simplifying the in- ity of the ‘auxiliary heater provided been accomplished by (1) the 
<<“ of these differential thermo- Calibration points up to the maximum | uncertainty resulting from the location 


couples into the outer shell assembly is be ob- of refe ature 
¥ * use three carefully fitted concentric — tained, and the calibration in the upper ss 28 per cent to +7 per cent, and (2) 


opposite the bottom. Each heat-flow” ABLE —VARIATIONS IN SPECIMEN TI FOI US 


by 95 mils of Stainless stee 


cylinders telescoped together and fur- - range would be an ex xtrapolation from reducing the uncertainty in the heat 
one 1ce-brazed. Before final _asse smbly these values. Such an extr: ipolation generated in the specimens from +20 
axial | grooves to accommodate the — coule 7 be made with confidence since per cent to +5 per cent. If all of the 
individually sheathed chromel and alu- © « there is no reason to expect. _discon- uncertainties in the factors governing 
~ mel wires are milled into the outer sur- tinuities in the calibration curve. If the determination of © the specimen 
desired, a correction for gamma surface temperature in the referenc e 
‘These surfaces are then given a thin can be made on the basis of an in-pile up ule (Teste II) are »mbined, 
copper plate, the copper acting as the calibration with an unfueled specimen. — estimated 2-c limit for the specimen 
braze i in the final assembly to insure a _ While prompt gamma rays could not be surface temperature is +20 F. This is 
continuous radial heat-conduction path. produc ed in such a situation, their con- to be compared to the value of +70 F 
Prior to telescoping the cylinde rs + tribution | would be small if they were iously obtained. iho. 
gether, the sheathed and beaded chromel present. It should be noted tha ut the 


and alumel wires are laid into their By establishing the 
_ grooves so that after brazing the sheath — junction locations precisely and by tak- 
bead are metallurgically bonded ing into account corrections for fron an , be- 


faces of the inner and central cylinders. 


to sides and bottoms: of the grooves. losses and gamma heating, it is believed cause of raat the pone uple e > ih 
Phus, that fission heat can be derived from respect to the with a 
junctions, eac june differential-the rmocouple measurements positioning clip, a change in ter of 


- is actually formed by a tiny, isothermal, Within +5 pe r cent without undue a. 5 per cent will introduce an error of only ro 
circumferential span of stainless stee] difficulty, 8 F in the determination of specimen 
4 surface temperature rather than the 


between the chromel : the alumel 


F U 16 F error obtained without a clip. 
wires. The location of such a junction ncertainties in Temperature and a , 


to within a few mils and thus is well In a previous section, an analysis wa FERED NCE 


ean be established by X-ray techniques — 


For m: iximum reliability, the differ- surface temperature in a sample capsule” Gates, and G. D. Calkins, A Radi- 
ential-the srmocouple heat-flow meter having radial dime ‘nsions matching ation Effects Program,” Symposium 
- must be calibrated to provide a basis of | those of the reference design shown in ——on._- Radiation Effects on Materials, 
— correction for uncertainties suc +h as end— Fig. 3. For a heat flow of 700 w per in. Vol. 1, Am. Soc. Testing Mats., p. 27 
losses and gamma heating. With vary- in a NaK-filled capsule the estim: ited (1956). m Issued as separate publi ca- 
ing known inputs to the auxiliary heater, limit for the tion ASTM STP No. 208.) 


7 = relation between measured heat and —_ temper: ature was + 70 F, neglecting : “ R. J. Schiltz and D. R. P reilitien” 
“Fue Irradi: ution Test F ac 


gross heat input can be established. In change in specimen diameter fro Con- 
the case of the reference design, a radiation damage. In essence, the pur- 
erence Preprint 116, March, 1958. 
A - calibration corresponding to the entire pose of the reference design was to de- (3) W. B. Lewis, “Isotope Produc ae 
fission bes it ré ape Ww ould | not a configuration which wouk 1 reduce How to Choose Irradiation Time,”’ 
“this uncertain uinty significantly, This has ‘ucleonics, Vol. | 10, Oct. , 1954. 
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sonics 


Elerrents’ 


in th 


tent 


identifying unbonded areas between the uranium core and aluminum can 


water ‘equipment and the electronic ¢ components 4 are. described a as ; well as 


usefulness of ultrasonics as a tool for 
the nondestructive testing of metals has 
= nm we ‘ll Many 


by asonic tec hnique s. 

method generally utilized is the detec 
tion of a distinct echo when sound ene rey 
‘is reflected from a flaw conts rined i in the 

me tal being tested. An interesting and 
dike ‘rent method is the use of this pulse- — 
ee ho principle in the detection of un-— 
bonded areas located) in uranium in- 


num can. fuel 
meeting -Tigid spe cifications are se nt 
to the nuclear reactors for irradiation. | 

_ Major research and development pro- 
grams are being pursued at Hanford 


cr 


ing © 


TRANSFER 


scanning. A 


ig. 1.—Ultrasonic test equipment. 


correlation between unbonded areas oad 
localized hot a 
~ cumference could well be answered, 


with the aim of developing fuel elements _ Equipment and T Technique — 


which will better withstand the rigors of | 

irradiation. Elaborate facilities have 
been constructed which permit  per-_ 
sonnel to perform numerous studie s 
= the highly radioactive elements’ 

; r their discharge from the reactors. 
One of these laboratories is the Metal 
Va ater as a shielding medium, thus per- 

mitting greater flexibility than | is nor- 
mally found in hot cells or lead caves. — 
This paper describes the application 
of preirradiation ultrasonic bond testing 
to irradiated fuel eleme nts. 
being collected to determine whether or 
= the bonded layer between the ura-- 
nium slug and the aluminum can is af- 
_ fected by irradiation. In addition the 


question « of whether or not there is a 
 NOTE—DISC USSION OF THIS PAPER 
7 IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Heac 
- quarte rs, 1916 Race St., Philadelphia 3, Pa. 7 


Presented at the Fifth Nuclear Congress, 
Cleveland, Ohio, April 5 to 10, 1959. 


shielding medium 


t 

7 Tlie activity of fue ‘| elements dis- 

charged from the Hanford reactors may 


Underwater Equipment 


reas on the slug’s cir-— 


-approac 1,000,000 r per hr. This in- 
tense radioactivity requires the use 


remotely opers ited ec juipment and ade- 
quate shielding to protect ope rating per 
sonnel. Since wate r is used as the 
in our facility, cor 

_rosion-resistant ‘materials  (stainles 


steel, bronze, and brass) for all ake. 


Ww ater equipment must be used. E lee- 


motors to. 


ing 
is comple ‘tely waterproofed by encasing 
neoprene tubing, 
The underwater equipment for oe 
testing consists of a manipulator placed 


10 unde water which a 


“rotate d at 180 (Fi ig. 1). Ary stal 


holder and mount is incorporated into 


nt in a manner that 


while it is rots rte at a rate of 7g in. 
per revolution. Auxiliary 
onsisting of a transfer arm and hydrom- 


otor is used to place the slug on the a 
- manipulator rollers and remove 
Appropriate indicating dials — 


it after 


located at the console permit the deter- 


mination of the exact location of the 


-erystal with respe ct to the fuel eleme nt. 
The bond teste r operates on the puls 
echo prince iple. High freque ney energy 
is sent through a water path into a slug 
for a short time duration followed by a> 
pause, and then the echo generated is 
picked up. This cycle of events is re- 


a convenient rate. “The 


manne r in which the echoes reveal 
underlying unbonded areas is different 
from the usual conce pt of sound energy 
reflected from a flaw as a distinct echo. 
The proximity of the unbonds to the sur- 
face of the can and the fact that an 
echo is reflected from the slug’s outer 
surface as well as the unbond surface 
_preve nts a time separation of the re- 
tive echoes. The i impinging ultra-— 
sonic pulses attempt to drive the can 
Dear into forced vibrations in much the 


“Manner as a blow vibrates the 


‘um. 
will vibrate when struck by the — 


sonic pulse: (1) There exists 


ene rgy-dissipating condition at an 


wall inner surface; that is, it is un- 
bonded; and (2) the frequency of the 


¥. M. FOUTS entered the nuclear field in 1948 with Gene 


Bectric Co. 


Served as Supervisor of Analytical Control 


Laboratory, Contact Engineer for ‘the Hanford Laboratory 
- Area, Administrative Assistant to a Division Head, and, since 


- 1953, as Supervisor, Component Testing Unit. 


“sponsibilities are and development activities, relat- 


If the following two 
the can we all 


Present 


a 
pall 
to the cry stal 


the 
parts under water are located above the 
— 
4 
these is an assay of the bonded area be- — 
— 
— 
— 
7 


drivi ing pulse matches the resonant fre- 
; "quency of the can wall. The can forms, 
ny’ in effect, an acoustical transmission line 
analogous to an electrical t 
line, with the unbond representing a an 
circuit at its termination. Such a 
= as harmonic resonant frequencies 


agation and its length, in this case the 
Consider now what happens i im- 
“medi ately following the termination of 
_ the driving pulse. If it were the proper 
frequency and if it struck the ean ove 4 
an unbond area, forced vibrations w ould 
be established in the system. This 
energy would then be re- 
above assumptions the only other 
_ place it can be dissipated is the can wall 
itself, and those losses are small. 
_ Under the bonded condition, however, 
the can wall cannot vibrate, and there a 
_ is no energy 
_ The manner in which th 
= shape of the echo pulse is shown in. 
_ Fig. 2, with time increasing toward the 
right. The upper trace s the bonded 
‘Travel Path 
18 microseconds 


3000 Pulses se 
Pulse 20 Mc Me 


es 8 e 


effects alter 


> 


c 


ease and shows energy being reflected 
_ only for the duration of the driving 
while the unbonded case of the 
lower trace shows the retransmitted 
energy of the vibrating can wall as it 
_ expone ntially decays. This energy ,ap- 
pearing at a time later than that of the 
_ driving pulse, furnishes a means whereby — 
areas are detecte ted. 
ec fronic omponents 
tronic C t 
Ultrasonic sign: nals are both gene rate ted 
and detected by a single quartz trans-— 
ducer cut to a disk 2 in. in diamete rand 
7 0. 006 in. thick for a resonant frequenc yo 
about 20° me. This transducer is 
o. ata pulse repetition rate of 3000 
= sec, resulting in 18 interrog: 
or 0.02 in. 


inte ation. 


1959 


lust — 


w hich depend upon its velocity of prop-— 


transmitted to the water, since under _ 


stored for retransmittal. 


fora time 40 sec per 8.9-in. 
slug. Figure 3 is a block diagram ‘il 
es technique and 

nents. The wave-— 


exem mplify h how 


he discriminator units, A or B. 


each is at the inter- 


 rogation rate of 3000 per sec. The un- 
bond signals at the gate are isolated to 


reject the slug through either | of two 
The 
pose of these circuits is to cause the — 
ultrasonic instrument to ignore, to , dif- 
 fere ont degrees, and 


fication of or cumulative 
bonded areas sq cm 


The re level in an ‘riminator / 


, Se rations 
unbond condition 


Signal Gate 


— 


echo from a canned slug. Upper trace is 
7 = a bonded slug; lower trace is for an 


Transmitter 


Woter Le 


vel 


ig. 2. 2.—Photograph showing an st 


the more stringent of the two, is simply — 
~ the sum on an electronic counter of the — 
total number of affirmative replies re- 
ceived over the total area of the slug. <i 
Three-fourths of a square centimeter 
equivalent to 65 counts. p The circuit of | 
discriminator B operates to reject those 
slugs possessing a localized unbonded 
a having a ‘nsion n greater than 
imm: ation of 
ributed areas as r circuit A. 
device performs ‘a time integration 
the unbond echoes with respect to slug | 
rotation, and measures the rate 
instead of total count. 


Unbond 


UF 
‘Fig. Sketch showin 


and bond appear to | 
the instrument at various points along — 
the route. The “pip” at the far right 
is the transmitted pulse, and the first 
echo appears he 


g scannin ing technique and waveforms funct of alee 


ar the center of the e uses 


nd 


“Undone 


‘B" Accept 
Typical Response for Two Smoll — 
Voids Separated by 
Half Circumference 


Calibration 


ite 


( of the instrument is per- 

formed twice di iily. The stand: ard 

used is an aluminum uranium 


— 
— 
— 
— 
pees 


slug unbonde areas 
each 3.8 cm in length, one measuring 
0.60 to 0.65 em in width and the second 
measuring 0.75 em in width. The first 
area will be accepted by the instrument 
whereas the second area will be rejected. 


Test Test Results 


One of the first irradiated fuel ele- 
ments tested was found to contain an 


unbond area extending 33 in. along the | 


slug length and 14 in. circumferentially. 
This slug was se ctione d at me ce ente r of 
in question al~ 
_lurgy Laboratory and Fi ig. ‘4(a) 
the unbonded area. is: a 


nica 


of specimens, some from ne rime 
materials with suspected toxicity haz- 
ard, suggested a need for refinements in 


| Note 


the apparatus and procedure of ASTM not held by the screen. At the con- 
Method of Test for F lammability of clusion: of the | test, carbon dioxide, ni- 


~ Rigid Plastics Over 0.050 in. in Thick- 
ness (D 635).' See Figs. 1, 2, and 3 
showing the improved equipment. 
Specimens up to } in. 
simultaneously clamped at the spe 
ified 4 5-dleg angle distance above 
the wire gauze. lip of t p 
a rest the 


(a) Cross-se ~section of f slug showi wing unbonded area. a, 
Fi 4.—Cross-section of slu showing unbonded area and photomicrograph of a area 1. 


in thickness 


bee (b) Photomicrograph ¢ of Area 1 in ma). 


photomicrograph taken at the cireum- aluminum can ts the 
ferential center of the unbonded area : and erated in the slugs to the cooling water | 
0 her void was approximately 9 mils: is well as acting as a corrosion barrie a 
wide. Sectioning of other slugs venting contact of the uranium 
areas which the ultrasonic instrument. metal and cooling water. Because the 
indicated as. being unbonded further corrosion rate of aluminum increases 
confirmed the of the equip- with water temperature, adequ: ate bond- 
~ must prevail during ir i 


prevent localized hot ar 


Conclusion dding failure. 
Ultrasonic has proved to be a feasible | ation bond t aug- 
by me ‘thod of nondestructively dete rmining ments r h and development studie 
the. extent of areas be earding the of the 
the uranium core ¢ and lac 
ding of fuel element: 


the Hanford nuck 


testing 


"CaS found on "radiated 
| 
nts in’ ASTM Fl 


ar reactors. T he 


holds Klee nex pri for detec tion of air. 
currents. The pan of water beneath the 
catches any flaming drippings 


trogen, or air is blasted through the 


manifold to snuff out the fl ame. 
Mounting for 
Stand 


hood. ‘After the is the 
hood window is closed. All controls 
are operated from outside of the hood. | 

At the conclusion of the test, the flame 
is blown out and the exhaust fan is 
turned on t to ‘Temove products of com- 


Hose Connection for +4 
impressed Air,N2,0rCO2 


Co., 
Bristol, 
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_ Fig. 1.—Modified apparatus with speci- — — 
men, gf Fig. 2.— Exploded view of apparatus. ‘Fig. 3.—Complete test — 


Control of Thermal 


of Poly jethy 


a 
A. M. BIRKS: and RUDIN 


known for preci ise ¢ ompari 


since the arrange ments for 


some time that the phy sical properties —_ethyle nes, the te st dats be meas- cooling the presses are 


thermal history. T he magnitude of 


these effects and the serious variations 


in ‘physical test data which can result 


from changes in the heat history of test 
‘specimens are rather less 

variations in the molding and post- 
polyethyle ne 
test pieces. 


molding treatment of 


perature, density, impact 
tests, show that the effect of variations 
in thermal history can be very large. 
It can sometimes completely over- 
shadow the influence of melt index 


density, although these two parameters thick submarine cable jacket is cooled pression-molding cycle. Without this 


are often the only ones used to assess 
the suitability of a polyethyle ne resin 


different applications. Itisevident, different polyethylenes were 
I, that the effect of a 


also, from Table 
-particul ir change in thermal history w ill 
depend on the property and the poly-— 


_ethyle sample being test: The 


figures suggest that the well- known 
_ poor interlaboratory agreement of some 


~ mechanic al tests on poly ethylene may — molding 


be due i in measure to inadverten 


eS | the ther- on physical properties 
Ss. be estimated. 


cal 
an Alternative Methods 


“large changes in physic 
are apparently due to the 
influence of the thermal history of the 


sample on its texture (1),! where texture 7 


to rels e of bes 


These data, from env iron- —_ 


_ mental stress cracking, brittleness pict cycles 


of solid polyethyle ne are affected by its ured on spec imens with standard ther- ma neither completely similar nor amenable 


mal histories. Further, 


groups an reproduce, the spec imen 


molding conditions, and particularly. 


well known. the rate of cooling from the must 
Table I illustrates the strong influence be the same at all locations. 


Ww hen : attempting to predict the be- 


havior of 


if one labora- to precise enough control. It has even — 
“tory is to obtain that other 


been found difficult to mold reproduc-— 


_ ibly on a single press, although this is a 


serious problem only where the tests 
_conce ‘med are very sensitive to vari- 
ations in thermal history. xamples 
such tests are 


should note heating and cooling types II and IIT? polyethyle nes, 
wi 


different forming 
me nple, molten poly- 
ethylene is. cooled very rapidly during © 
high-speed extrusion of thin-wall cable 
coatings or injection molding of thin- 
wall items. 


By comparison, a relatively ~ original, relatively uncontrollable com- 


there ‘fore’ “necessary to include a 

step in the speci-_ 
en-pre paration 1 I in order 
roduce test specimens with a standard 
the rmal history independent of the — ; 


m 
pr 


very slowly. The properties of these conditioning, the comparison of different 


articles can differ not only | because | 


their manufacture but also because of- 
differences in their thermal histories. oa 

paper a me for 


i st s 


Ww ith, controlled the histories 
molding. As a result, the effect of 
variations can be minimized | ‘ditioning method is not entirely satis- 7 


factory as is shown in the results - 


the influence of thermal history 
of the 


a, 
for Elimir ination 
of Molding Variations 


—— solution to the proble m of inter- i 


resins will be confused and the inter- 


in _Jaboratory variance of test results will 
a be swollen by the — ‘table effects 


of molding variations. 


Imme ‘rsion for v ngths of 
time in boiling water is very freque ntly 
used as a method for removing varia-— 
tions due to molding (2), but this con- — 


round- robin trials, within our company, 
of the test me thods for measuring the — 
density and brittleness temperature of | 
polyethy lene Le art of these results are 
give nin Tables II and V. These — 
ow that in boiling» 
be betwee n  dif- 


polyethylene articles ‘one eracking and Izod impact strength of 


- gree of order and strain at crystallite ing method. Considerable experience ness of conditioning in boiling water 
and spherulite boundari ies. Changes at our own and other laboratories has stems apparently from its failure to 
in texture appear to affect the behavior -_ shown, however, that it is impractical — reach the erystal me Iting point of 


polye ‘thylene 


especially Where rupture of specimens 


Nearly 


a: all ASTM tests for physical 
of lene are 


mechanical 
ethylene are usually measured either to 
compare different samples or to predict 
_ the properties of finished articles. Both 
these objectives an be “confused by 
effects 
NOTE—DISCU SSION” OF 
IS INVITED, either for publication or for 
the attention of the author or authors. | Ad-— 
dress all communications to ASTM Head — 
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The boldfac in 
to the list 


paper. 


Molding and Extrusion Materials (D 1248 - 
T) 1958 Book of ASTM Standards, Part 


De mber 1959 


in mechanical tests, 


“THIS PAPE 


fe re rences es appended to this 
2 ASTM Spec Polyethylene 


to try to maintain uniform compre - 


sion-molding practic es be lab- 


polyethylene and to include a precise 
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first place, the material must be. heated — 
for some time at a temperature at or 
above its cry stal me point to erase 


ore cise 
_ It is also important to 
ensions: bese 


voled from me elt at a pr 
controlled rate. 
maintain di 
uniform test specimens can ‘produced 
the subsequent mechanical tests. 
‘ollowing is a description of a apeci- 
me n pre paration method which meets 
_ the above requirements and results in 
improved interlaboratory of 


test results on solid polyethyle 


Conditioning M Method 


heavy aluminum: foil parting» 
‘sheets are used . The aluminum foil 
— (0.005 in. thick) adheres quite tightly 
to the polyethylene and mold so that the 
frame, molded plaque, and parting 


sheets can be handled easily as a unit. 


After pressing, the polyethylene plate, 
which is still inside the frame and be- 
‘tween the adhering aluminum foils, is 
ann Boon in a forced draft oven operating 
about 20 C above the melting point of 
plastic. After 1 hr in the oven, the 
been erased. There is sufficient ad- 
he sion between the polyethylene and tl 


relatively stiff aluminum foil to ret 
the original dimensions of the moldec 
The next pha wse of the conditioning — 

*ycle comprises cooling the specimen to 
a room temperature at a precise rate to 
impose a standard, reproducible texture 

4 on the solid material. This cooling rate 
is open to choice, within limits, and it 
was decided to adopt two standard cool- 


n 


he wale was 
be 5C per hour. It can be that 
the density of polyethylene is strongly 
* affected by the rate at which it has been 
cooled from the melt; the slower the 
rate, the higher the de nsity. den-— 
sity tends toward an asymptotic value, 
but equilibrium is not attained even at 
; coating rates as slow as 1 C per hour. 
completed in an overnight operation), 
with the assumption that the texture 
produced would be reasonably close to 
that of the equilibrium state that would | 


ar, . : Detailed instructions for the 


be obtained from the authors. 
is being studied by a task group of ASTM 


molding © 


molded-in texture of the polyethylene 


preparation 
compression-molded test specimens 
cording to this method and plans for a reliable 
_ temperature controller for slow cooling may 
The method 


Test 


20 per cent Hostapal ; 


Sample? 


Spe 

pecimen 


Conditions 


ai Crac k 


Reaistancet 


Postmolding 


Treatment 


No 
days 

Fro = 5 hes 100 per 

cent failures in 8 


1 5 he 


None 


HL—50 C 
20 per cent Host: apal 
20 per cent Igepal 
C0630—30 C 
20 per cent I[gepal 


= 


Cc ooled from 1: 35 Cc 
at 5C perh 


None 


Cooled in 


press from 
150 to 
x 2 C in 30 


i 


= 

Postmolding 

Treatment 


1 hr in boiling 


30 min in boiling water 
None _ 
30 min in boiling water 


Brittleness Temperature, Fs0 


—18 (notched specimens, (3)) 
—12 (notched spec imens, (3) 


—65 


BRITTLENESS TEMPERATURE AND DENSITY 


Molding Conditions _ 


-Brittleness 
Temperature, 


13 
7 


 Platen 
Pressure, 
ps 


Cooling 
rate in 
press® 


Tempera-_ 
ture, 
_ de gC ent 


16 
000 
2 (melt! 000 
index 2). 16 000 


F (type 1... ry rapidly from melt seal q 
Allowed to cool from melt to room | 
temperature in about 3hr 


(me lt 
inden 


16 in-lb, ine omplete bre ak ary 
1.0 in-lb, spec imens mpletely 
“ruptured 


@ Sample type refers to sample density, according to ASTM Specification D 1248 - 
4 > Crac king agents listed here are commerce ial wetting agents. : 
: Cooled in press from 150 C to 75 C in 7 min. 
4 Fs = time for failure of 50 per cent of specimens 
¢ASTM Method D746-57T. 
‘ All samples molded under the same conditions, so far as possible. 
9 ASTM Method of Test for Measurement of Density of Plastics by the Density- Gra ient | 
Technique (Tentativ e) (D 1505 — 57 T), 1958 Book of ASTM Standards, Part 9, p. 511. 
h Molding cooled in press to 50 C in less than 3 min. ee ee ee we Sut 
Mok ling cooled in press to 80 C in about 25 min. 
7 ASTM Method of Test for Impact Resistance of Plastics and E ‘lee trical I 
terials (D 256 — 56) 1958 Book of ASTM Standards, Part 9, p. 284. 4 


58 T. 


dling. mold and foil parting sheets, from the 
ik oven and quickly plunging it into a tank 
of running cold water. This operation — 
can be carried out re dt ly 


I undue diffic ‘ulty. 


of a molten s: 
water: under sti anda conditions. 
During cooling, the: molded 

™ iterial in the picture frame and be- 
i en the aluminum foil parting sl shee ‘ts, 
3 be left in the forced draft oven in and cut to the required dimensions fo 
z which it has been heated. In our lab- | 


stripped off and the polye ‘thylene sheet is 

knocked out of the picture-frame mold | 


ype I polyethy e? from 1: 10 C to 
; effectively eliminate the results of wide 


bout 60 C and is an automatic, over- 

operation. variations in compression molding con- 

 Fast-cooling is he between-laboratory agree- 


carried out by re- | 


moving a hot molding, complete with 


the subsequent tests. 
oratory the te rature of the oven is 
decreased by 5 C per hour by a motor "Characteristics cs of Conditioned Test 
driving the set point of a mercury ther- Specimens 
more guls itor hich controls the oven of Test Results. Bet tween 
heater. Slow r-cooled conditioning 
ally consists of ooling moldings of 
4 It is show n below that condition 
ing procedures are reproducible and both 
ment of mechanical tests is very — 
BULLETIN 


g TABLE I.—EFFECT OF THERMAL HISTORY ON MECHANICAL PROPERTIES OF 
— 
om 
=30.0 | 0.9180 a 
—35.0 | 0.9207 
[mpact Resistance of #-in. 
x. 
— 
7 
ing rates, one slow and the other fast for 4 
4 reasons which are discussed below in 
section on Significance of Test Re- 
The fast cooling rate was | 
— 
— 
— 
— 


INSITY of the rack 


pressed 


annealed 


9: 


annealed “4 annealed 


= 


a Bee measured oy" ASTM Method D 1505 - 58 T, 


4 
9161 


in g per cu cm at 23 C. 
‘or annealing, samples are immersed in boiling water ‘tor 1 hr. 


ASE MO 


0.9160 0.9152 


Ing times of conditioned test 

specimens. The agreement of these _ 

Of the was very much hes tter than that 

conditioned test specimens. 
oT he results of a round-robin trial be- 
‘tween three laboratories of the stress 


cracking test using conditioned | ‘speci-- 


at mens are given in Table IV (c). . Statis- 


tical analysis of these data for slow- ai 
cooled moldings revealed no signific ant 
Specimens do not agree as well as from 
slow-cooled samples, but this is almost 


certainly due to operator error in scoring 


between-laboratory differences 


per cent confidence level. 
from stress-cracking tests on fast-cooled 


the results rather than to lack of repro- aa 
ducibility of the shock-cooled condition- 
ing procedure, The agreement of the 
test data in Table IV (c) is admittedly oe 
not of a very high order r, but even so it is 
the best, so far as we know that has ever 7 
been achieved with this ult 


‘method. 


MOLDING V ARIATIONS. 


Brittleness Ter 


~30.0 


ns 


_ Molding Conditi 


Shock-Cooled! 
Condition- 


7 em- 
perature, 
Cent 


Cooling 
in 
Press 


As 


 Platen 


ing 
No. 1 index 16 000 | 130° 
16 000 
000 | 160 
. 2 (melt index 2).) 
000 


—21.6 

23 ‘6 

Slow¢ : 
30 

16 000 —46.5 
@ ASTM Method D 746 — 57 T, notched test specimens (3). 


Slow? 
160 
Fast? —49.0 
| 
> 
‘ > Cooled in press to 50 C in less than 3 min. 

_ = Cooled in press to 80 C in about 25 min. 


edly improv ed by the use of this 


Slow-Cooled 
Condition- 


‘The results of a brittle ness tempera- 


ire, Fso, deg Cent4 


hock- Cooled| Slow-Coole 


Condition- Conaition 
914 0.9228 > 
9228 
91 33 22 
0.9151 | 
0.9149 
(0.91 


above evidence, me thod for the 


men preparation method. ture round-robin trial, in which three prepar: ition of compression-molded test 


For the most part, tests used in 
evaluating the properties of the con-_ 


ditioned rr lings were brittleness tem- = _ Each group milled, pressed, conditioned, = 
and tested the specimens. 


= perature (ASTM Method D 746 -57 T, 
using specime ns (3)) and en- 
vironment: il stress crack resista 
1693-59 T)5 
The brittleness 


data ine 
- Table IIT illustrate the use of the con-— 
ditioning procedure described above 
erase the effects of molding variations 
two resins which were compression-_ 
under very different pressures, 
platen temperatures, and cooling rates 
i in the press. It is evident from these — 
results that the cooling rate in the press 
exerts a major influence on brittleness 
temperature, and that either condition-_ 
ing (fast- or slow-cooled) will 
molded sheet to a standard on 
egardless of its prior: therm: il his- 


Method of Test for Brittlen ness 
Temperature of Plastics and Elastomers by 
_ Impact (D 746 -— 57 T) 1958 Book of AST M = 
Standards, Part 9,p.355. 
ASTM “Method of Test for Environ- 
mental Stress Cracking of Type I Ethylene 
Plastics (D 16 93- 59 T) 1959 Supplement to 
Part 9; Book STM Standards. 


December 1959 


shown that 


procedure rather than to sample prep: - 
ition and conditioning. The agree- 


should be contrasted with the very poor 


ble IV (6) gives the results of a trial con- 


pressing granule samples to observation 


laboratories within our own company spec imens described here erases molding 
participated, are shown in Table IV (a). _ variations and can be performed | re pro- 
due ibly in different atories, it ap- 
These 

good interlaboratory agreement SO = 
far as the conditioning n me hod | is con 


the precise ‘pe of | 
tests on compres ssion- mol led polyet thy 


wh: ateve r betwe 
variation is present in these 
can be reasonably assigned to the test 


Specimen 
. the method reported here would appear a 
at first glance to be complicated and 
time consuming compared to standard | 
molding practic e. Itisnotask: aborious, 
= producibility in Table V, which gives however, as it might seem. The con- 
values characteristic of work produced A ditioning part of the procedure does take : 
by the same laboratories before time, but 1s W waiting time (fre ntly 
troduction of | si ample ¢ conditioning. 


‘ment of the results in Table IV (a) 


It was observed quite early i 
work that the within-laboratory agree- -_ connection, that the re is att time nl 
ment of the environmental stress crac ke in the performance of a test whichis both _ 
ing test was markedly improv ed by the precise and results of whieh.are com- | 
use of conditioned test specimens. Ta- parable to those obtained in other 
laboratories than in performing a test — 
‘involving rapid preparation of test 
‘specimens, the properties of which aze_ 
of use only at the location where oe 
are molde d. 


ATP 225) 


dueted at one laboratory, in which two 
operators each performed the complete 
stress cracking test, from milling and © 


‘TABLE II—EFFECT OF BOILING WATER CONDITIONING ON D — 
TABLE TIL—USE OF CONDITIONING 
7 0.9180 
| -58.0 | | 0.9194 
— 4 Ay 
— 
| 
g 
- 


Dimensional Tolerance of Conditioned TABLE IV.—INTERL \BOR. ATORY PRECISION OF PHYSICAL " 
Specimens ETHYL SAMPL ES COMPRESSION MOLDED BY THE I L METHOD. 


The dimensional tolerance of @ 


‘tioned specimens is reasonably satisfac- ; ~ ete 


_tory. Examples are given in Table V ‘ooling ‘yele 
for fast- and slow-cooled test specimens. "Preparation Laboratory 1 ‘Laboratory 2 Laboratory 3 
The conditioning procedure has been ay 
applied successfully to produce com- 
veen about 0.06 B2....) Shock-cooled 
Shock-cooled 
Slow-cooled 
molded plates taken directly from the 
press. The important point here, how- — B7. Shock-cooled 
ever, is that test results on conditioned 
“A, plates are much more reproducible th: an ‘Shock-cooled 
on as-molded plates. Fine dime nsional Shock-cooled 
a tolerances either are not necessary W ith — 
the particular tests used (brittle Ness 
temperature and environmental stre 7 + | Time to » 50 per cent Failure 


Tes ume to: 
cracking), or else, and more probably, Sample? Melt Index Sample 
the effect of controlling the texture of Operator | Operator B 


Stability of Test Specimens Slow-cooled _ 7 min min 
1 


The density, and there fore thet te xture, : = 
fast-cooled moldings changes with ENVIRONMENTAL STRESS KING 


Median Stress Crack Failure Time, Fx, min 
dicated any corresponding changes ‘ooling yele 


a| Melt | During [| Te Test, 
brittle ‘ness temperature, however, for Sample Index Sample Condi- Laboratory 2 Laboratory 
n 


to two weeks efter fast Preparatio 
cooling. Slow-cooled conditioning 
would of course bring polyethy lene toa Slow-cooled 
state more nearly invariant with time, 73°) 06.4 | Slow-cooled im FE | 38.5 
the density of slow-cooled moldings Slow-cooled Ae 5 
has been observed to change on Blow-cooled 


Shock-cooled Di | = + (8) 


50-60 39 | (15) 


any property with time since 
ing will depend on the particular prop- 


@ASTM Method D 746 57 T, notched test specimens 
> All samples were type I, according to ASTM Method D 1248 — 58 T. 
on the polyethylene sample itself. q n- _ €g@ = standard deviation of distribution of failures. It indie ates the t sila: ir 
til more experience is gained, it is reeom- over which transition from ductile to brittle behavior occurred. For all practical purposes, in _ 


this case o = Fss — Fo and j is also equal to Fso — F for ex xample, Posi is 
be recorded along with the test data on 4 Trial between two einen within one laboratory. 


conditione specimens. hanges ob- 20 per cent aqueous HL, 50 C. 


SIgepal Co 630; 50C. 
served to date in brittleness temper: ature: 90.25 per cent (w Vv) Snow— 0.2 per cent /V) tributy 


environmental stress-cracking resist- Trial between three laboratories. 
: ' not been so drastic as to re- a 0.5 per cent Igepal Co 630; 35 C. 
aire stanc ds 


k 20 per cent aqueous Hostap: al HL, 40 
tg = standard deviation of distribution of failures. . @ is an indication of the time interva y 
between initiation and completion of environmental stress cracking failures. Int 


V.—BRITTLENESS MP ATURE TEST, AST M METHOD D 746, 50 PER 


he work reported here was largely 
onfined to low-density polyethylene. 
In this case a conditioning period of 6000 
at 140 C is suffic ient to melt the  Annealed@ _ imens* | = Specimens 
resin and erase its” ‘thermal history. 
_ Higher temperatures are required both 
in the pressing and conditioning of 
higher density polyethylenes to promote 
of the plastic to the aluminum 
foil used as a parting agent. For ex- — 
presse 4 and conditioned at at les vst prope ties a polyethylene umple may complis une with spec ations, 
160° r radically and to an n unpredic table ably only one conditioning me thod 
exte nt when fast-cooled and slow-cooled should be used, and that will be the more 
"Significance of Test Results Obtained specimens are tested. It wes felt that _ convenient or appropriate one for the — 
are resin would require vest data from both the conditioning method 


conditioning se ‘hedules. In testing for changed, the corresponding \ variation in 


— 
— 
— 
oa 
— 
| 
— 
| 7.5/0) | 9.5| 
= 
ue 
4 — 
— 
— 
— 


TABLE VI.—DIMENSIONAL TOLERANCE OF CONDITIONED TEST SPEC IMENS TABLE 


FOR BRITTLENESS TEMPERATURE TEST, ASTM METHOD D 746-55 T. CHANICAL ‘PROPE RTIES ON 


= TIONING. 


0.073 069-0 075 Shock- Slow- 


mple consisted of four 4 by 4-in. 717 


mechanical pro prope vill “depe nd on us imagine two articles forme d ide nti- (type 
ning resin being tested and on the sen- _ cally from the same polyethylene resin, a (b) ENVIRONMENTAL STRES ae KING 
sitivity of the particular property to the only difference being that one con-_ 
variations in texture. __Examples_ tains carbon black and the other | Failure Time 
these effects, which can be very large, natural. exposure to sunlight, the Sample Cracking Agent) 4 
areshown in Table VI. unpigme nted article will be degraded Slows 


cooled | cooled 


an The texture of fast-cooled specime ns the action of ultraviolet radiation, to 
a will be like that of articles which have which a properly compounded black ar- oe - -| Igepal CO 630 | 50 C |6.5 min| 7 a 
. been cooled quickly after forming by the ticle should be relatively immune . But ~~ *ASTM Method D 
usual methods of extrusion or injection the black article will be warmer because lest pieces 
molding. The density and texture of the ‘arbon black absorbs much more of 1 
_fast-cooled specimens will not be stable the incident light. Thus, afte exposure | t y It 
on storage but will gradually change a while the black article might be 
toward that of slow-cooled specimens. annealed more than its natural counter- throu h the s 
‘The latter will approximate the texture part and its physical properties might 
of polyethylene articles a relatively long really be worse, although it has not been se stead tests ecimens 
time after their fabrication by normal — degraded chemically. nt 
methods, or of new articles which have The same considerations can also lead % = ped compart 
en cooled slowly after forming. to the confusion of results of we: .thering ; of tl 
Neither conditioning method i is intended sts where attack on the polymer is | 
to be a cate of commercial cooling = se by pe measureme proxima ate know! le of its the rmal 


nat ion 


conditions. They are extremes, rather, 
‘from the bl ‘Eve n with 


id the texture of fabricated articles ture. Evide resistance to ultra 
will prebably lie between those — violet light is of interest, it would be this knowledge, differences between 
compression molding and other fabrica- 


by our two conditioning procedures. necessary to test not only the exposed 
A comparison of the properties of fast- samples but also du lieates which had 

tion methods can make this prediction 
uncertain. 


and slow-cooled specimens of the hore been given the same thermal history in| 
5. The work re eported here was con- 


resin should indicate how articles:made the dark. An alternative is, of course, 

this polymer will tend to remelt and condition test specimens, fined entirely to polyethylene. It 
aging and how they will be affected by | but surface degradation cannot be esti- likely, however, that other partially crys- 

variations in cooling as they are formed by this procedure, talline ac “a poly: 

The drastic deterioration in brittleness should be borne in mind that the 

_ temperature and stress-crack resistance, | main reason for introducing sample con- 
with slower cooling, shown in Table VII, __ditioning was not to provide the above — 
should be noted. These are general, — information but to prevent the confu-— The author are grateful to L. 
not special, ¢ ases and differences of — __ sion of test results by molding variations. — -Cabott, J. H. Claessen, G. G. Litvs van, 


an, > 
these magnitudes will be observed fre- 7 A comparison of properties of fast- and . H.Ns vb and E. K. Rowley of Cana 


quently, even with polyethylenes which slow-cooled saniples should help char: dian Industries Ltd., and P. E. 
have give n long and satisfactory field terize the resin in the manner described el}. of Phillips Chemical Co., for their 
pervi rice. It would be interesting to above but it not necessarily tell the interest and helpful suggestions. 
their texture and properties become Caution shoul 1 be exercised particu- 
close to that of slow-cooled specimens, | in using the results of impact tests CES | 
technique of using conditioned test fast- and slow-cooled specimens rolythe ne,” Edited a 


3 
ad 


4 


have enough information yet to at- articles. Nonuniform te xture, flow _ Sons Ltd., London, 1957, 
tempt to answer this problem, although lines surfae defee ts, and molded-in. (2) P. N, Bests Te 
it is evident that the conditions of use stresses whic th affect. the properties of Polyethylene,” ASTM Butuerin 
will affect the texture of a polyethy extruded or molded objects r Pu 56), No. 231, July, 1958, p. 68. 2 
article. Preliminary results of an inves- - duplicated in E. A. W. Hoff and S. Turner, “A 
tigation of this matter indicate that te Study of Low-Temperature Brittle- 
perature should be a particularly impor- ¥ onclusions ness Testing of Polyethyle ne, ” ASTM 
tant factor, since warmer conditions will The thermal history | of any ny poly- Buttetin (TP 208), 
result in faster annealing and a more ethy lene molding affects its mechanical p. 58. 
rapid approach to “slow-cooled” tex- properties to a considerable and, at pres-_ ASTM Stand: op 
4 ent, unpredictable extent. 1958, Appendix roposed 


specimens is still in its infancy and wedo _ predict serv ice life of polyethyle "A. Renfrew and Morgan, lliffe and 


» 
The effect of carbon black might be The rate at which a polye thylene Environmental Streas 
important in this connection. Poly- has been cooled from the melt A. Rudin, of 
lene is compounded with carbon the major factor. Variations in rate vironmental Stress Cracking of Poly 
to resistance to of can create ‘thylene, ” submitted to ASTM BuL- 
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Thickness of picture frame mold is 0.075 in. Each sa 
a 
a 
— 
— 
| 
— 
— 
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| Extra Durability of | 
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OW- 
are usually selected on the 
basis of their good mechanical proper-— 
tie These steels are sometimes desig- 
as high-strength low-alloy stee 
: as high-tensile strength steels, or as high- 
tensile strength low-alloy steels. As a 
_ group they are characterized by a yield os 
point about one and a half times that of 
"structural carbonsteel 
: It is quite well known that most of the 
-alloy constructional steels also have 
improve d resist: ince to atmosphe ric cor 
n. The > exter nt of the i improvement 
ends upon the composition, with the 
copper, nickel, chromium, and phos- ¢ 
phorus contents being particularly 
--vantageous. Some of these grades hs 
roughly four to six times the atmos-— 
-pheric corrosion resistance of carbon 
steels. This pertains to bare uncoated 
steels which are free to rust. 
Iti is not so well known that this im- = greater ease in re- 
proved corrosion resistance makes paint ops uinting. Most of 
coatings more durable. Rust will form, early work was 
of course, at any bre aks or dise ontinui- | based on compari- — 
ties in the paint coating. Rust also “sons: between cop- 
forms to some extent underneath many pers steel and carbon — 
paint coatings. he accumulating - 


Low-Alloy Steels 


iron to something a little better 
than copper steel. The life to failure ; 
_ structures are included. Finally, the 


J of the paint on the most corrosion- 
beneficial effect of alloying on the —- 


resistant steels was about twice that on 

the least corrosion-resistant iron. This 
mospheric corrosion behavior of bare un-— " difference was observed in the severe 
painted steel is reviewed briefly, al atmosphere at Sheffield. 


on steel is reviewed. Some 
te ‘sts on painted steel specimens are de- 
-seribed. Some photographs of painted 


Literature on Effect of Steel Composi- stated that steel quality has a bear- 


ton on Durability of Paint on the economics of maintenance 
painting. When old paint begins to 


here are comments in the 
literature to the effect an fail, the cost of surface preparation 


ment in the corro- 
has a beneficial 
effect on the dur: = 
bility of paint coat- 
shows up in im- FAILURE, 
proved adherence of YEARS 
the paint, less pit- 
_ ting of the steel, and : 


RED LEAD PAINT, 2 coats 
RED OX OXIDE “PAINT, 2 2 COATS 


rT 


i¢ 


THE MATERIALS ARE. ARRANGED FROM LEFT TO RIGHT IN ORDER 


OF INCREASING RESISTANCE TO CORROSION IN THE BARE STATE 
STAFFS WROUGHT RON 
SCOTTISH WROUGHT IRON. 


i 
tends to break down the paint film. — The most easily X MILD STEEL 
ing to their better corrosion resistance, data of al, Y MILD STEEL, 02% SWEDISH IRON, Cu 0.6% 
| less rust forms on the low alloy” this kind are those 
4 i by Hud Fig. 1.-Correlation between paint durability and corrosion 
Is thi carbon steels. The sistance of basis iron or steel. Exposure at Sheffield in an in 
sn amount of rust from the low (3), some of h dustrial atmosphere — 
loy steels causes much less damage to re produc 


coatings than does the more The agp s 


MILD STEEL, Cu 05% 


ic ed 
Rig. 1 use used were re red le ad repainting rises slowly at first, and the 
voluminous rust from carbon Steels. and red oxide paints in a 1 linseed oil steeply, because it becomes 
Any rupturing of the paint film permits medium. The corrosion resistance e of essary to remove paint and clean down — 
larger amounts of moisture to contact — the bare — me ‘tal ranged from that of to bare metal to an ever-increasing ex 
- = Once the paint has ceased to pre 


the steel surfaces, and this accelerates materials whieh — like 


low steels it to} go 

much longer before repainting is neces-— 
sary. pend corrosion at any 


from rate ha or othe is 
lessened greatly. The labor i in prepari a- 
tion for uaiotiae is reduced. The net 
result is that the use of low-alloy steels 
can effect a considerable saving in the 
cost inner and materials for mainte- 


mi mation c on compe srative pe ance 
of paint coatings on low-alloy and 


NOTE— DISC USSION OF THIS_ PA APE 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad-— o 
dress all communications to ASTM Heac 


te Philadelphia 3, Pa. 


boldface numbers in parentheses re- 
fer to the list of re ferences append: nded to this 
paper. 


Maine. 


_ corrosion of steel products, particularly in the areas of atmos- 
> and other natural media exposures. 


H. COPSON is supervisor of the Corrosion Section” of the 
Research Laboratory of The International Nickel Co., Inc., "at 

- Bayonne, N. J. He received a B.S. from the University of 

= Massachusetts in 1929 and a Ph.D. in physical chemistry 
— Yale in 1932. He has been active in corrosion research Ai 

1934, and has published many papers dealing with the 
atmospheric corrosion of steel. In 1946 he was awarded the 

B.! ASTM Dudley Medal for a paper entitled. ‘‘A Theory of the 
Mechanism of Rusting of Low Steels in the Atmos- 


Laboratory, U. S. Steel Corp. Pa. 


received a B.S. in chemical engineering from the Univ. of | 
For ten years following graduation, he was em- 
; ployed by the Chemistry Division | Of the ‘National Bureau bell 


4 Research of Steel Corp. or its predecessors. 


‘Since 1935 he has been concerned with research work on the | 
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0. 2 per cent copper steel 


Open- iron 0.2 per cent copper steel Low-alloy steel 


me of surface treatment on painted steels exposed 8 months in an atmosphere 80 ft from the sie ocean at Kure Beach, N. c. (5) 
Note te varying degrees of corrosion extending from marks. 
te et the steel entire ‘ly, failure i is large ly 
S OF T — ee FIG. 2 (REF. 5). due to the spread of rust beneath the 
paint film. Consequently, breakdown 
Composition, percent develops less rapidly on slow -rusting 
Phos- Chro- steels than on ordinary steel. 
phorus | ~ mium Hudson stated further that the use use of 
0.005 0.05 0.014, Nil a slow-rusting steel should constitute a 


opper oak 0. 05 0.40 my 0.007 | Nil | 0.21 ] 

0.05 valuable insurance againt im yerfect 
alloy steel. . 0.08 65 | 0.02 | 0.09 0.48 0.41 sable insurance ag i ny 
maintenance. The practical impor- 


I.—-EFFECT OF C — OF STEEL ON ‘ORROSION U R PAINT at fret, because brent lown of 
FILMS 80 FT FROM OCEAN AT KURE BEACH, N. C., FOR 365 DAYS (REF. 5). i paint is seldom uniform at all — 


points, the coating failing sooner at some 
osion Rates laces than at others. The engineer, 
£ 
-Heart per cent Low- Alloy therefore, has greater latitude i in 


Ipy> | Mdd}| Ipy | of the damage at the more vulnerable 


bare steel 55 | 0 5 0.0009 ; addition the ¢ hance of serious di amage 
Scribed finish over bare steel... 97 | O 018 5 0 003 


40 | 0.007 | 3 | 0.0006 0.3 <0 0001 
Plimer only over bare steel. 0.039 19 | 001 tion using more highly alloyed steel 


“treated steel 133 | 0.024 | 13 | 0.002, 0.001 than copper steel was that of LaQue 


7 Milligrams per square decimeter per day. or : Ta eral low -alloy steels but used the 1 three 


| 4 materials in Table I to summarize their 


ra LE III.—COMPOSITION or STEELS IN TABLE IV AND FIGS. 3 T iH hearth iron, a copper steel, and a high- 


: mobile finish system. This consisted of — 
Rolled Relea a pigmented baking alkyd primer with a 
pigmented baking urea-modified alkyd 


a Low-. Alloy Steel jy 4 mens were painted with a common auto- 


Cold- | Hot 


| 0.016 ‘6 «(0.60 a phosphate pretreatment of the 
Nickel 0.02 07 0.04 | 048 | 0.46 the specimens was scratched through to 
0. | 0. 21 the bare steel surface e (scribe marked) to 
permit observation — of the extent to 
December 1959 
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which film and corrosion _ “are three name a he ‘Id by porcelain insulators. They 
would progress from a line of exposed _ steel, a copper steel, and a high-strength it exposed at an angle of 30 deg from the 
steel. test panels were exposed to a low «alloy steel, Specimens, 4 by 6 in. horizontal and faced The 
marine atmosphere at Kure Beach, size, were shes vared from the se steels. painted side was skyward. 
N.C. (80 and 800 ft from the ocean), to The cold-reduced specimens were 0.036 — --In Table IV, Section A lists the num- | 
an industrial atmosphere at Bayonne, in, thick. These were simply degreased _ber of years elapsing until at least 2 per- 
N. J., and to a rural atmosphere at and painted. The hot-rolled specimens cent of the surface showed breakdown of - 
~ Morenci, Mich. were 0.125 in. thick and had mill scale on - the paint film. In Table IV, Section B 
_ The appearance of some of these ey surfaces. Before painting they __ lists the pe reentage of the surface show- 
me ns after 8 months at the 80- site at. ‘re exposed outdoors to the atmos- ing rough rust at 8S yr. Figures 4, 5 5, and 
Kure Beach is shown in Fig. 2 2." The | phere at South Bend, Pa., for 1 month — 6 show the appearance of the specimens: 
weight losses on one set of the specime <a then wire brushed. Surfaces of | at Kearny,N.J.atSyro 2 2 
at this site, cleaned after 1 yr of e xpo- typical hot-rolled and weathered speci- Inspection of the results show that all 
sure, are reproduced in lable II. An mens, before and after r wire brushing, paint systems at all locations performed 
inspection of these exhibits shows that areshowninFig.3. | much better on the clean cold- rolled — 
the open-hearth iron was the most cor- Ek Three paints were used in this investi- — specimens than on the weathered and 
roded, both bare and painted. The low- gation: a red lead-linseed oil rint? wire-brushed hot- 
alloy steel was the best in all tests and a zinc chromate-atkyd paint*® and an This illustrates the value of good surface ° 
the copper steel was intermediate. ‘iron oxide-linseed oii paint’. T he preparation before painting. steel 
can be concluded on the basis of these re- _ paint systems consisted of a priming coat ‘z surface freed of mill scale and rust by 
sults that there is a very marked ad- * ‘oa ch of these paints, plus a topcoat of pic ‘kling or 3 sandblasting has been 
vantage in using low -alloy steels. the iron oxide-linseed oil paint. the by othe rir stigators to. 
: _ It is of interest to compare the en paints were applied by spraying one side _—_ greatly superior to an unprepared su a 
4 tion provided to the different steels by of the specimens to a dry film thickness face as a base for paint. (ae ~~ ee 
_ the best coating in the tests, namely, the of approximately 1 mil. The paint films At the industrial Kearny 1y location, the “ 
— continuously painted phosphi ited a am re dried in an oven at about 150 F. paints failed first and the spread of rust 


mens. The open-hearth iron coated in In the spring of 1948, "duplicate. was greatest on the carbon steel and least 


this had a corrosion rate eight specimens were exposed at three on the low-alloy steel. The copper steel 

= lower than bare specimens of the _ locations. These were an industrial at- — "was intermediate. It is to be noted that 

= material, whereas the ratio in the _ mosphere at Kearny, N. J., a semirural | _ athough some of the paints on the low- 7 
‘ a case of the copper steel was I4andinthe — atmosphere at South Bend, Pa., and a alloy steel showed failure by 4.5 yr, these — 


7 case of the low-alloy steel was over 20 — marine atmosphere at Bure | Seach, N.C. same panels showed a spread of the 


and possibly as high as 40. C omparing (800 ft from the ocean). The specimens, = to ay 3 to 10 “ cent of the 
only the painted specimens it is seen were mounted on metal doake and were 
that the low-alloy steel was about 
= better than the copper steel and 
70 times better than th the open- hearth — 
he 80-ft site at Kure Beach was 
corrosive location in- these t 
It produced more corrosion and ¢ quicke 
results than the other site s. Ne ve rthe- 
the performance of:the specimens at 
these other test sites was in line with ia 
re sults discussed above, even though the 4 
extent of the dete rioration was much 
While the results obtained by LaQue 
and Boylan are convincing, they were 
hot obtained with the kinds of paint sys- 7 
tems that are often used on struc ots 


cr 


Sa parts exposed outdoors. Some data 
obtained using oil-base paints have been 
reported by Bermane (6) and by Laub- 
scher and Larrabee (7). These results 


t Neverthe reported 
Its are rather sketchy. The expo- 
- sure tests described below provide more 
Current Tests « on Painted Steel 
Speci 


mens 


Thee ompositions of the in these 
tests are ‘give n in Table The stee 

a. 3 A proprietary paint similar to i Fig. 3.—Hot-rolled steels before iii. Top row—condition after 1 month outdoors at 
tures P ainting Council Paint 11-55T i 7% South Bend, Pa. Boitom row— condition after wire brushing; darker areas show un- 
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TABI EI EXPOSURE RESULTS ON PAINTED SPECIMENS. 


Lead | Chromate | Oxide Lead Chromate | Oxide Lead |Chromate Oxide 


Red | Zine | Iron | Red | Zine | Iron Red Zine | Iron 
Primer | Primer | Primer) Primer | Primer; Primer | Primer 


| 
‘rolled | 4.5 
Low-Alloy i 
Low-Alloy rolled | Trae Trace ee ‘| 
"Bt Be Beek (2) At Kure Beach cold- = carbon re specimens were pe caus at 5 yr and practically cig: at 8 yr mostly by corrosion from the iy 


in ® A specimen was declared to have failed when the — t film on 2 per cent of the surface, including the area near the dion: had been broken 


(4) ¢ ‘hange of color indicated some rust under paint film of carbon steel after’4 yr and the others at 5.5 yr but no breaks in the film were ob- 
"pane Is of the other steels were 90 to -—~-At the marine Kure Beach location, = These tests show that the life of a . — 
100 per cent rusted at 8 yr. chromate | prime did excep- paint coating depends on at least 
At Be end, pe poser ce ti ni inconse aque al (1) the atmospheric corrosio 
= a sistance of the steel itself, (2) the 
case of the ‘other sy ‘anliness of the steel surface to whic 
the stee between the three ty pes the paint is applied, (3) the nature of 
considerably less severe. This was to of steel were marked. The performance the paint system, and (4) the corrosivity — 
be expected from the relative corrosive- ei of the paints with the red-lead or iron- — of the particul: ir atmosphere in which 
ness of these two atmospheres. At oxide primers was considerably better the steel is exposed. In all of the | 
both ations the spreading of the on the low -alloy steel than on the coppe atmospheres in whic the tests were 
rust was less under the zine chromate, steel and very much better than on the conducted, paints applied to the low- 
alkyd than under the other two. = -arbon steel. steel had the longest service life, 
paints applied to the copper steel had 
an intermediate life, and e ap- 
plied to the carbon steel had the 


Photographs of Painted Structures 


©, 


In addition to having data from 
precisely controlled exposure tests on 
‘small specimens, it is well to know the 
actual pe rformance of pt 
on large struc tures. Two case | 


ls are described below. 


Case 1: Railroad Hopper Cars 


large eastern railroad has a 
study of the service life of composite — 
hopper cars . One hi alf of each car w 
made of a structural copper - steel. 
other half was made of # high-stre a 
low-alloy steel similar 

the low-alloy stee Js in the tables. 

_ The service conditions for the two steels 

inany one carwereequal, 

_ Figure 7 shows the condition of the 
- paint on the steels after 5 yr of service. | 
The paint on the copper steel was miss- _ 
ing in large areas. The paint on the 
low-alloy steel was still giving adequate 
protection. This result is in accord 


with what would be expected from . 7 


tests described above. 


: Fig. 4.— Appearance after 8 yr in an industrial atmosphere of steels painted wih 1 mil of 


— 
— 
| 
— 
| | — 
gb — 
7. 
— 
| 
pleted over a road in a rural location 
Bottom weathered mill-scale surfaces. in Rhode Island. The I-beam spans | 


Carbon steel Copper steel 


Low-alloy steel 


5.—Appearance aan 8 yr in an industrial of painted with mil of 
‘aime chromate, alkyd paint, and 1 mil of iron oxide oil paint. 
a mens. Bottom row—wire-brushed, weathered mill-scale 


Carbon steel steel 


Top row—cold-rolled speci- 


surfaces. 


steel 


Fig. 6.— Appearance after 8 yr in an industrial atmosphere my steels painted with two 1-mil 


coats of iron oxide oil paint. J'op row—cold-rolled specimens 
brushed, weathered mill- scale specimens. | 


Bottom: 


a There is a wealth of date on the 


and the riveted outer side pl: ates were of 

structural | steel. two. 
plates extending from the top of the 
side plates to the floor plates were of a 
high-strength low-alloy steel similar 


that i in the tables. 
The same paint syste m was et 
to all parts of the bridge. It is thought — 
that a red-lead pigmented primer w as 
employed. It is believed that a red- 
lead fie coat was 
applied afte re tion, by 
green ¢ chi hromium 
Figure 8 shows the condition of the 
paint in 1959. The carbon steel outer 
plates were badly rusted and in need of 
repainting. The paint on the high- — 
strength low-alloy steel curb plates was 
still in excellent condition. This is a 
desirable situation, because road ballast 


covers the lower half of the curb plate, 


and it would be difficult to Tepaint in 
this area. 
Con Corrosion ‘Resistance of 


Steels 


It has been stated that the extra, 


coat. 


is to the 

corrosion behavior of such steels. 
Accordingly it is well to revie w this 
ubject briefly, 


atmospheric corrosion behavior of bare 
: unpainted stee els (8, 9). Fi igure § 9 
some results obtained at 
industrial location: (Bayonne, N 
6 by 4in. specimen of 
iron cont: aining 0.01 pe nt ¢ 
suffered a weight loss of 12 g in 2.75 
months. A similar steel specimen of a 
carbon steel containing 0.05 per 
copper and nominal amounts of 
ganese, silicon, and phosphorus ik 
8 months to show the same weight | 
loss. A copper steel took 10 months. 
high-stre ngth low-alloy steel took 
33 months. The compositions of these 
sterials are given in Table 
Figure 10 shows similar data obtaine 
: a typical marine loe sation at K 
Beach, N. C. He re the | same materia 
4.5, 12.5, 15, and 32.5 months, 
respectively, to lose 12 g. A weight 
loss of 12 g is equivalent to an average 
penetration of about 2 mils from all 
“The reasons for the superior at- 
corrosion behavior of the low- 
iz alloy steels resides in the composition = 
: of the steel and in the characteristics a 
of the corrosion | products (rusts) of 
these steels. . Rust coatings on the low- 
alloy steels are darker, thinner, fi 
te xtured, less porous, ‘and, therefore, 
“more protective than on plain iron and 
steels. These differences the rust 
coatings are apparent as soon as the 7 
first rust starts to form (10). Figure 


shows the appearanc e of the best and 
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Weight Loss 


Time in Months 


f 


Fig. 8.—Appearance of painted members 
ig. 7.—Appearance of painted hopper side sheets of a railroad» of railroad bridge. Jop—outer side _ 
car. 'op—hopper side sheet of structural copper steel. Bottom— plates of carbon steel. Boltom—curb— 
hopper side sheet of high-strength low-alloy sl. plates of high-strength low-alloy oo. 


al of Table V after kel). 
Of the alloying elements likely to be | 
a present, copper, nickel, chromium, and— 
a phosphorus are the most effective in 


h Strength Low Alloy Stee 


Copper 


specim 

C 


per cent 


en 
005 


; 
teel 


Steel 0.05 per c 


h Strength Low Alloy Steel 


arbon 


q Hig 


= 


C 


. 10—Relative durabifities of steels in a marine atmosphere. __ 


Time: 


a 
— 
|] | | | 
9,—Relative durabilities ef in an industriel atmenyhare. Fig 


al 


{ 


nce of only a 


a TABL EV —COMPO )SITION OF STEELS IN FIGS. 


‘arbon 


0.02 


Open-hearth iron. 


Mangane 


t of 
(ex xce sept is 
= in the percents ges i which 
> are like ly to be present. Sulfur is 
Py the only harmful dan nt, but 


other 


its effects are offset by the presence of — 


alloying elements. In selecting a high- 
Strength steel, it is worth while to bear in 
mind the effeets of these beneficial 
alloying, elements. 


—Unalloyed 


steels corrode high 


rates. in aggresive atmospheres rhe 


lowering weight losses. Copper addi-. 
tions over 0.2 per cent are less effective. 


~ However in steels alloyed with nickel, 


alloy 


few hundredths per 7 


cent of copper has a big effect in paint film is less 


copper additions up to 1 per ce nt are 


dee ‘idedly helpful inereasi 


high- nickel steels are substantis ally cor- 
rosion resistant. Nickel 


duce low initial weight 


irly effective in painted steels, 


additions pro- 
losses, and 
the refore, can be expected to be partic- ium, 


se 


0.08 
0.02. 


0.002 
4 0.007 
<0. 


0.089 


0. 007° 
0.010— 


Coppe 
-<0.05 


0.014 
| <0.05 


0.24 


con- 


relatively 

especially helpful in decreasing the 


quite corrosion resistant. Chromium 
amount of corrosion occurring durit 
longexposure periods. 
field tests and service experi- 
ence have shown that paint coatings are 
more durable on high-strength low- 
steels than on carbon steel or on — 
copper steel. Any rust which forms at 
breaks or holidays or underneath the 
ss voluminous on the 
low-alloy steels. Owing to the smaller 
volume of rust there is less rupturing 
of the paint film and, hence, less mois-— 
ture reaches 
further corrosion, ‘It is thus evident 
that the extra dur: ability of the paint | is 
due the better: atmospheric 
rosion bel avior the alloy steels. 
improved corrosion behavior 
associated with the alloy content of the 
steels, with the copper, nickel, chrom-_ 
and phosphorus contents being 


ng 


particularly important. 


There is also progressive improve- All this adds up to a considerable 


234) 
=~ 


saving in the cost of repainting. 4 


1953, 2 
I 


steel “to promote: 


Where 
low-alloy steels are used it is possible 
to go much longer before repainting. — 
In general there will be less rusting 80 
that the labor involved in preparation _ 
for re painting is reduced. An added 7 
benefit is that there will be less dam: age — 
to the steel at any places where rusting | 
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Jemulsibi lity 
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of Technical 


of ASTM Comm 


ommittee D D- 
ENNAN' 


attention of Tee C ommittee 
troleum roducts and L ants 
that the common demulsibility tests 
_ such as ASTM Method D 1401? and the 
Herschel method are unsatisfactory 
for evaluating circulating oils with vis-— 
cosities above 500 SUS (Saybolt Uni- 
ersal Seconds) | at 100 F, and that a 
need or ‘a method to evaluate 
oils —* viscosities up to 3000 SUS 


Test, which was developed for evaluat-_ 
compounded paper- machine oils 
in the viscosity range of 600 to 1000 
SUS at 100 F, was proposed for " CO- 
“operative study to determine its pos- 
sible application. Figure 1 illustrates 
‘te equipment, and the flow diagram 
of Fig. 2 shows that it is a small-scale 
imulation of service ¢ onditions. 


7 


7 the Dynamic 


= Fig. 1. .—Dynamic demiulsibility apparatus, 


Lablin Labline Inc. , Chicago, Ill. 


eS Project superv isor, The Pure Oil Co., 
Research Center, Crystal Lake, 
2 ASTM Tentative Method of Test for 
- Emulsion Characteristics of Steam-Turbine 
Oils, 1958 Book of ASTM Pest 
p. 795. 
Labline, Chicago, 


December (1959. 


Committee Co 


~The new ew Dy namie De smulsibility temperature; 


Or | Hig 


sh- 


g 


0 n Turbine 
eum Prod 


n n Petrol 


In the Dyn: De mulsibility Test, 
a. flows from the top of the r reserv it 
into the mixing chamber where it 
meets and is stirred toge ther with 
a stream water. The  oil-water 


201 


mixture is pumped from the mixing 


chamber to a point near the bottom of 
the rvoir, where the average resi 

det ‘nce time of the oil is 374 min before 
it flows out of the top for additional 


rese 


water contamination. During its sts ay 


in the reservoir, the oil is heated, if 
¢ necessary » to hold it at the selec ted 
the water tends to 
settle to the bottom: where an auto- 
matic vy valve opens intermittently 
drain off excess liquid. This is neces- — 
sary to compensate for the water ade li- 
_ tion. _ At the end of the 6-hr test 


period, samples from the top and bot- 


tom of the reservoir are examined for 


iT he detailed procedure is pre sented 


in the Appendix. The selection of test 


II and III present da ata 
—theauthor’slaboratory, 
Table presents de mulsibility data 
obts ained by the Steam Emulsion 
~ Number Me thod, Herschel Me thod, and 
De mulsibility est, and | 
recor pe aper 


service 


Thermostat 
The 


“sting Valve 


_ temperature deper nds upon oil vise oity 
and service conditions. Tables I, 


ned in 
ture in all cases was 180 ] 


with f fiel per 


Viscosity 


oils 


an 


% 


_ ance is appare ntly quite good for the 
dynamic test and relatively or 


All oils were compounded to Approx- 
imate ly the same le pies? Tust and 


‘ties as by th he i 
Demulsibility Test. With the e xce 
tion of oil D, the demulsibilities are 
poorer at the lower temperature. 
The repeatability data shown 
Table III are felt to be satisfactory for 
consideration of its use usefulne ss for 
evaluating paper-machine oils, tlie Dy- 
namic De mulsibility Test was selected 
for study by Section IV of Technical 
Committee C, and a study group 
established, 


rhree viscosities were selected: 500 


1000, and 2000 SUS at 100 F. 


nonadditive oil and one rust and oxida- 
tion inhibited (R and Q) oil was chosen — 


‘for each viscosity. The test tempera- 


ooperative test data for the non-— 
additive oils are shown in Table IV, 
those for the inhibited are 


was Si atisfac tory "9 on the 


lim ited amount of evidence presented, 


Reservoir Capacity — 

Pumping Rate-——4 per hr 
Residence Time -—- 375 
Water Addition Rate-750 cucm per hr 

or 5 per cent of 
Length of Test 


130 F 


or 


Temperature 


_ E I.—C OMME RCIAL PAPER. M AC 


| 
Herschel 


‘Ste 

E Emulsion De 
at 180 F 


1200, 


1020 


750 
50 


Dynamic De mulaibility 
at 180 F 


Water 


O 
100 F. 


700. ssu 


De smulsibility 
as Observed 
in Paper Machine 4 
Fair 


Fair to Good 


COSITY TO 


Top, 
ver cent 


Water at 

Water at 
per cent 


75 


7 
— 
= Lubricants 
— 
— 
— 
Bie. 
— 
— 
Fy. 
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500 TO 700 SUS AT 100 F. Ke 


99° 


14 100 
4.0 


100 


T ABL NAMIC D DEMULS SIBILITY DATA AT 130 F, PAPER-MAC ona, 


VISCOSITY 500 TO 700 SUS AT 100 F. 


J ater Content, per cent 


| Bottom AtTop  f{ At Bottom 


: ‘ 
PS 
A average 
5 range 


95 8 avers age 


range 


4 averag 

range 


‘DE MULSIBILI ig 
, NON: (DD 


o. 57-2 Oil No. 


osity 1000 


‘ 
Viscosity 200 
100 F 


hae at 100 F 


Top Bottom Bottom T Bottom Top 


0.5 1. a0 


06 | 100 


a 


Laboratory I’. 


2 \BL E v- DYN AMIC DEMULSIBILITY DATA (W ATER CONTENT, PER CE NT), 


Oil No. 58-1, Oil No. 57-3, 

Viscosity 500 SUS © Viscosity 2000 SUS 

— 100 at 100F 


to bo 


No. 58-2, 
Viscosity 1000 SUS 
100F 


99.5 


La orator, Divs. 99.5 


| 


E VI~EMULSION VALUES, A HOD D 1401, 


180 F. 


Oil 57-1 7-2 


. 40-40-0 (5) 40-37-3 (43)! 26-6-48 (60) 
.|40-40-0 (5) 40-40-0 (15) 40-37-3 (60) |40-40-0 (10) 40-40-0 (60) 35-35-10 (60) 
40-40-0 (7) 40-40-0 (25) 40-16-24 (60) 


Oil 58-1 Oil 5 | Oi 58-3 


al > 


produce ibility betwe certain: 
ratories was acceptable. ie 
a Table VI contains data obtained by 
‘the ASTM Method D 1401 with the 


1 the 
for comparative ‘purposes. 


should be noted that this method 
ao official application to oils having 


viscosities no greater than 500 
at 100 F, and at only the specified 
mperature of 130 These data 
show the test method to be of little | 
value for high-viscosity oils; 
Bection IV is planning 
 operativ e work with the Dynamic 
~Demulsibility Test to prove further its 
APPENDIX 
Demulsibility Test 
Procedure 
Fill ‘the mixing chamber with 


“off the. pump 
and ¢ lrain reservoir, 
2. Clean the reservoir with solvent—_ 

use a brush if necessary but be careful to 
allow no loose bristles to get into the 
solenoid valve. Rubber solvent is satis-— 
3. Drain and wipe out excess solvent. 

Fill the “Teservoir the overflow 


Bs lf full with test oil. P ut a large ~ 


_tainer under the solenoid valve to catch 


5. Turn the heater on and insert a 
thermometer into the reservoir. ‘Adjust’ 
the thermometer so that it is in a 1 vertical 
position in front of the overflow pipe and 

immersed about 3 in. 
6. Adjust the heat “control for 


pei sti art the pump and n mixer. oe. 
Nore.—When the pump switch is turned 


the relay reaches operating 
temperature. It may be necessary to hold a 
— over the valve outlet until it closes. 


§. Start the water flow and adjust 
12 ml per min (5 per cent of oil circula- 
tionrate). Starttimer, 

9. When the test has run about 20 
min less than the full test period, that is, 
5 hr 40 min, put a 100-ml centrifuge tube. 


e a ql 


under the solenoid valve. Allow 


machine to operate automatic ally until 
the tube in nearly full, then use the - 
manual solenoid control switch to all 
the tube to the 100 ml mark. Re peat 
with the second centrifuge tube. 
10. After the full test pe riod, that is, 
= hr, draw off a 50-ml sample from the — 
_ overflow pipe into each of two 100-ml 
11. Shut off the heat and water. | 
12. Drain the reservoir while the pump 
_ is running so that the mixing chamber will — 
13. Dilute the top oil s samples with 
naphtha to the 100-ml mark in the tubes 
and centrifuge all samples at 1500 "om 
for 15 min. Record per cent water 
at top and bottom. If an emulsion 
_ persists in the wrens tube it is meas- 


as water. er. 


BULLETIN, 


il 

— 
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~ 
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— 76 (TP 236) 


Method for Determining the 


Demul sibil 


By PAUL D. METZGER’ 


lubric cation enginee 
of the Whee ling Steel Corp., as well 
many others in the lubrication fie Id, 
ret alizing the shortcomings of the insist-. 
_ ing demulsibility tests for measuring the 
ability of an oil to separate from a 
mixture of oil and water, expressed a 
% need for a test that would classify — 
oils in a definite order as to their wate r 
separating properties. 
This ability of an oil to separate from 
wate r will be referred to here as the 
—“demulsibility” of an oil. Any water- 
entering an oil system should separate 
-as the mixture reaches the sump tank. 
The water should fall to the bottom 
the tank by gravity, leaving relatively 
oil to be re turned to the bearings. 


emulsion—either oil-in- wate r or wate 
typeemulsion, 

~The first problem ene counte red 
dey eloping a demulsibility test: was 

produce a mixture of water in oil that — 

be comparable to that produced 
in steel- mill sy stem. _Beve ral 
types of pum} 

rejected for 
food 


as 


much the same in appearance as the 
mixture found in mill _ systems, the 
geometry of the receptacle was objec- 
—tionable. A 
_ with a visitor from a research laboratory 
of one of the major oil producers led 
to the development of the “draft saad 
mixer’ (Fig. 1) used in this test. | 


variable-speed motor capable ation should be 2+3 in. 
surface of the oil and at the center of 


developing a speed of 4000 rpm while 
mixing the water in the oil was used — 
to drive the “draft tube mixer,” the — 
direction of rotation being such that — 
the fluid enters the top port (loc rated. 
slightly above the top propeller) and 
is forced: down through the bottom of 
the “draft tube.” A standard 500-ml- 
gradu: ated ‘as chosen as the 
container for mixing and studying the 
‘separating of the water from the oil. 
The problem in’ re ading the small 
‘ine rements of water or emulsion separat- 
ing from the oil-water mixture led, 
however, to the development of the 


se epare itory type funnel (Fig. 2) 


1 


Research engineer, Wheeling Steel Corp., 
Research Laboratory, Wheeling, W. Va. 
ASTM Tentative Method of Test for 


Water and Sediment by Means of C entrifuge, 
Book of Standards, Part 6, P- 


ility 


: of water remaining in the oil " or r near 


‘This water should be relatively free 


Bearing Soldered 
Shaft End 


oil produced with this equipme nt was 


discussion of this problem witha samples of oil from the funnel 


= 


under at: room 
‘wien ature, directly into the separatory 
funnel to a volume of 405 ml. ‘Then 
place the separatory funnel and oil into 
the constant temperature bath and bring 


ing 


Oils 


at room to and im- 
_ merse the stirrer to a depth of 1 in. from 
the bottom of the funnel. Be sure that 
the stirrer tube is not in contact with the | 
funnel while the stirrer is operating. toe 
- Slowly bring the stirrer motor to a 
speed or 4500 + 500 rpm, within 25 to 
30 sec, and operate for a total of 5 min. — 
Then withdraw stirring tube from the 
oil- water mixture, but not entirely out of 
the separatory funnel. Allow the stirrer 
to drain for 5 min and then remove _ 
the separatory — . 
After an additional 5 min have 
(10 min after stirring), using a 10 ml 
pipet, withdraw a 10-ml sample from the 
center of the funnel, 2 in. below the 
surfaceofthe mixture. 
Dise sharge the contents of the pipe 

into a ce — tube, allowing 1 hr dis- 

charge time.  Dete rmine the water 
= nt t of the — by AST M Method 7 


We are inte rested in the pe 


the surface of the oil as well as the - 


volume "water or that 
po 

Motor 


A 
Coupling Sleeve 


Sleeve 


Ww ater in smounte les the an 0.5 5 ‘per cent as 


| 
2 in. 
“of the mixture. Drain this, 
iumpling pipet, ce ntrifuge the sample, 
& and record the results : add previous sly de- 
Immedia ately after. ‘taking the. 10-ml 
sample, re move the se epar atory funnel 


to Pipe and Located to 
Support Propeller 


«Fig. tube mixer. 


separates from the oil- water mixture. 


50 mm ID 

54 mm OD Approx 

dete ‘rmination water by 

ASTM Method D 96.2 study of 

the depth at which this sample should 

be take n ied to the decision that the = 1: 
be low the 


the funnel. Figure 3 shows a centering — 


and me asuring «le vice develo} 


ved for 

convenience of the operator. 

Any suitable constant-temperature 
bath capable of maintaining the temper-_ 


ature of the oil-water mixture at 180 F ria 
completes the necessary apparatus 


determining the demulsibility charac-_ 

teristics lubric ‘ating oils by this 

= 


be 


As may be expected, several changes 


in this test procedure have been made 

since its original conception, The set- 
. > 

tling time and the scans. of the 


in the water-oil mixture 

speed were chosen arbitrarily. 
further use of this test m: iy bring about 
furthe r changes in the test procedure, 


but at this time the is as 
follows: 


Stopcock placed as 
close to tube body 
as possible 


—Special funnel. 


&g - 
if 
Motor Brackets mem 7, — 
— 
— 
— 
x — 
E — 
— 
25 mm — 


water that has separated from the mix- 
ture. Allow this water to cool to room \ 
temperature, measure the volume and 
record as ‘‘Milliliters Free Water After 
5 Hours’ Settling.” 
Allow the separatory funnel to cool | 
and remain at room temperature for 19 
hr, that is, a total of 24 hr after stirring 
stopped. 3 After this 19-hr settling period, 
drain from the funnel any free water or 
emulsion layer thet hes sparated from— 
the mixt and record in 


| 


Nn O 
—_— 18 Divisions at 


| 


| 


is such a test necess: 


4 


in 


The Wi water content of the oil after this test effective over a wide 


5 hr settling time at 180 F. Tange of oil viscosities? 


removed after 24 hr settling time (5 oh by 
at 180 F, plus 19 hr at room tempera- 
ture). ie __ Does the test how the 


The total amount of ‘Free Water” 


8. The quantity of emulsion dr: ed a lege svs 
-fromthefunnel 
The dev opment and i 
of this t test 1 me thod to the trade resultec the nece “and usefulness of the 
n test. 


1.—DE MULSIBILITY DATA ON ASTM OILS. 


Original Equipment 


Equipment 
“Aver age of Operators No. No. 1 
No 1 = 2 No. of Tests—6 


Average Low | Average | High | Average Low 


Settling’ Time Operator No. 1 Operator No. 2 
After Stirring No. of Tests—4 No. of 


\ 
Ww ater in oil, per cent. . 5.00 4.0 4.0! 6.9 
Total Pood water, | 3 K 0 |39.0| 37. 37.6) 38.7 40.00 37 
Total free water, ml... 41.0 | 39.5] 37. 38.0 | 37.0, 38.9 | 41.0 | 37.0 


ASTM Ot: 58-2, Viscosity 1015 SSU ar WOOP 


Water in oil, per cent 10. 3.0; 9.6 11.0 8.0 
5 Hr 


+28 Water in oil, per ce rege Trac } ac rac Trace Trace | Trace 3 Trace Trace | Trace 


Total free water, ml. 38. 36.5 37.0 36.0 38.2 36.0 
- Total free water, ml....... «87.8 39.0 | 37.0 36.5 37.0 36.0; § 39.0 36.6 


Water in oil, per cent...... ¢ 7 9.0 


Water in oil, per cent... 2.4 2. 6.0 


Total free 4.2 8 9.4 

—14.0 


—_ 
“the demulsibility characteristies oft 
m 
— 74. 
— 
— 
(92) 58 | 9.0 4.0 | 3.5 
5 
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gel rally conceded that the 
“steam emulsion number’ ’ test is not a 
test for de smulsibility of 
oils, and that ASTM Method D 14013 
is not well suited for more viscous oils 
(over (Saybolt Universal 
Seconds) at F). Sine e no other 
method had been suggested it this 
time, it was necessary to deve lop a test 
that could be used to classify oils, 
: a wide range of viscosity, as 
their demulsibility characteristics. 
~The data in Table I developed i 
working with three oils received ae 


operator, different oper: 
on two different pieces of equip-— 


ment. 
_ The original equipment (Fig. 4) was _ 
built and assembled by the Wheeling 
Steel Research Labors itory ; and - 
“new” equipment (Fig. 5) ‘while h was 
built by a laboratory « equipme nt sup-— 
plier, is the equipment now in use at 
the Research Laboratory. 
The data in Table I ‘show that both 
a the original and “ne w”’ equipme nt, as 


Il as different operators, classify 


ATA ON A amu W OIL AND THE SAME OIL IN 


TABLE D TH 
SERVICE, 


Il.—DE MU LSIBIL 


ode No. OL-239 © 


No. OL-240° 
Tank Oi} 
= 


Code No. OL 
Oil 


the three oils in the same order. That After 
Average 


_ is oil 58-1 shows the best demulsibility =| ring High | Low | Average | High | Average High | 
characteristics; oil 58-2 is second best, 


10Min 


but not far behind 58-1; and oil 58-3 
shows the poorest demulsibility charac- 

~The “question of whether the test 
is effective over a wide range of oil 

viscosities can best be answered by 


We ater in oil, | 
cent 
Hr | 


Water in oil, 


per cent.... 
fotal free 


water, 10.6 


Emulsion, ml..| 17. 19.0 380° 


‘br ind of oil from the idle or by — that this ion for determining the 


noting the viscosities of three 
Table I. This, we beliey 
wide range of oil v iscosities, 


Sufficient data have not been de- ti ank of the same circulating system. demulsibility characteristics of an oil 

wennpen by working with thi laboratori a rom the data it can be seen that all will predict the demulsibility of the | 

vith this test to = samples of this ‘ “branded’’ oil when pk: aced in a system as well 

ab le to pr T (one “new” and two ‘ “used” samples) any other laboratory demulsibility 

the test between laboratories. We do aa poor demulsibility characteristics. test available. sts 

feel, however, that the data in Tab a rhe plant lubrication engineer verified ae The personnel of the Wheeling Steel 7 a 
our laboratory findings by complaining — Research Laboratory are satisfied that. 


comparing the original and 
of having trouble in ating wa wi 


equipment indicate that the test: ean be 
expected to show good uc ‘ibility: from this oil. 
§ between labor: atories, An a that 
~The test is also too ne w to provide supported by goog pe 


sufficient data to prove conclusively ery Herse 
that an oil having poor demulsib ility demulsibility of 1620, produced by will, be contamin ated with T; 

¢ haracte ristics as de ‘monstrate d by this - another major oil comp: ae was submit- asa guide that will direct the pure hases 
Nest will have poor demulsibility charac- ted to the W heeling Stee ] Research of new ' oils; and for the evaluation of 
_ teristics in a mill circulating oil system. Laboratory for evaluation. The ved oils in service. The method is easy 


or stand 


this method for determining the demul- 
sibility characteristics of lubricating oil 
will prove to be an outstanding re- 
h tool for the oil producer to 
deve — circulating oils that may, or 


In support of the test, however, are sibility test presented here disqualified to follow and not time consuming, 

f data (Table II) obtained from tests -— this oil on the grounds that it had requiring little immedi: ate atte ntion — 

“oil in serv ice in of our plants. poor demulsibility characte ristics. At or special nt for manipulation. 

ode No, OL-238 re presents a the same time, a competitive stee he test equipment is not too 
‘branded” straight mineral oil produced producing company purchased a quan- cated or expensive to build. It is — 

by a major oil company and having a tity of this oil for one of its circulating — available from at least one laboratory 

refinery Herschel demulsibility of 1620; systems, and shortly thereafter we equipment supplie rata cost that isnot 

Code No. OL-239 represents this san received a re port ths it this oil was prohibitive. — 
nd of oil from an operating tank of proving troublesome in that it would Thus, far, straight mineral and 
circulating system in service; and  notshed waterreadily. “Rand O” (rust and oxidation in- 

Code No. OL-240 nts this same It is cone that the above: is not hibited) oils have been investigated, 

_* ASTM Tentative | Method of Test for ¢ cone lusive evidence, and that m: = and» the “E. P. ” (extreme pressure) 


Charecteristion of Steam-Turhine other variables can affect demulsibility type oils are now scheduled for study 


Oils, 1958 Book of ASTM Standards, Part 7, 
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J 
13.0| 12.0| Trace | Trace | Trace — 
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m Metho 


oid Content 


Void 


Torsion 


tallinity | ‘and V 


Cryst 


By N, G. 


McCRUM 


T etrafluoroethylene Resins 


with increasing The nature of TFE fabrication proc- 
+4 esses leads sometimes to the formation of small voids which affect the proper- Yes 
crystallinity and void content | - during fabrication, a a ‘method is ; required to 
-measure the inherent density, that is, the density of the material in the ab- 


sence of voids. The inherent density is a direct measure of crystallinity. Po 4 


_ Comparison of the inherent density with the apparent density allows calcula- — 
tion of the void content. _ It has been found that the torsion modulus of speci- 
- mens made from TFE resins is determined by the crystallinity and is inde- 
% In this paper, a torsion pendulum is described for use in determination 
of the torsion modulus. 7 This measurement provides a basis for determina-_ 
tion of both crystallinity and void content in articles fabricated from TFE | 


le 


> 
“2 
HE quality of articles fabric “ator. § Since these se in- 


permeability, 


fabricated from “ Teflon”’ 
carbon resins is largely det 


the crystallinity: and void 


TFE-fluoro- elude stiffness, flex life, 
termined by tensile _ properties, and dielectric 
conte nt strength, it is obvious that the deter- 
Articles are fabricated by pre- mination crystallinity and void 
forming the molding powder followed content is important in quality control. — 
sintering, a technique similar to 
that used in power metallurgy. on- semicrystalline polymers is usu: uly the 
ventional tee hniqu 's used for thermo- simple ‘st method of dete rmining the 
plastic materials cannot be with eryst: allinity, Howe ver, the presence of 
TFE resins because of thei ir extreme ‘ly voids vitiates this method, 
high- -melt viscosity. Voids are formed — 
in regions where the resin particles do to measure the e rystallinity of spec imens — 
not fuse together completely during 
sinte ring. The total volume of voids  frared tee ‘hniques (2) are not suitable 
formed in commercial fabrication varies for qui ality control both on account of 
between 0 and 2 per cent and their 
size from submicroscopic to somewhat 
smaller t hi in that of the TFE resin 
particle.* For a particu ular TFE resin, 
the oid content of the fabricated 
article is determined by the me ‘thod of 
cold pressing and sintering, wherea s the 
¢ ‘rystallinity depends upon the rate of 
cooling from. the molten to the solid 
_ State, The prope rties of articles molded 
- from TFE resins which are governed by 
erystallinity void content are 
‘he “meeting of Subcom- 


Research of ASTM Com- 
Plastics, Pittsburgh, 


and conse- 


nique and the high cost of the e quipme nt. 
therefore led to nsider 
methods which cot 


could 
stallinity. 
Principle of the Method 


In Fig. 1 is shown a plot of the veria- 
tion with temperature of the dynai 
torsion modulus G of four specimens 
made from TFE resins of cryste llinity 
48 per cent, 64 per cent, 76 per 
cent and 92 per cent as determined 
by the infrared method. Below —130 


C 


* Presented at 
VIII on 
mittee D-20 on 

Du Pont registered trade-mark. 
5 


2? The boldface numbers in parentheses 


to crystallinity . However, above an 
amorphous transition between — 130 


A measurement of the density ac 


quently other methods must be employed © 


made from TFE resins. X-ray and in-- 


s 
the complexity of the meas suring tech known instrument but. 


ould be used to 


ee torsion pendulum by § 
Wolf '(4), Nielsen and 


for D Determining | 


Cc and —60 C, the modulus at a given 
temperature increases with inere 
crystallinity . The er ystallinity ay 


thus be determined by measurement of 


Since from 
resins contain voids, we recognize two 
densities, the inherent density do, 
the apparent density, d. The 
inherent density of the polymer, dy, 
exludes the voids and depends only on 
the crystallinity. The relation be- 
tween dy and crystallinity is known, 
‘Z The apparent density depends on both. 
‘ crystallinity and void content, 
pally the latter. content, 
_ may be defined as a 


f the modulus at room temperature a 
the: correlation between crysts 
- and torsion mc Julus shown in Fig. 2 


‘The determination of ¢ rysti ulinity 
"void content thus reduces to measuring 
dy and d by independent methods. It 
has been found that the torsion modulus 
G is essentially independent of the void 
« content for low values of v (<5 per cent) z 

do may be de termined indepe nd- 


= ently of d by measuring G Measure-. 


ment of d by standard methods (gradi- 
ent tube* or water nt) then 
allows the dete ‘termination of. 


Apparatus and Test Procedure 
he torsion pe ndulum i 


j 


appl 
were ‘made on me vet als 
and Ke (3) using an instrume nt 
sentially similar to the described 
here. Plastics have been studied by 
Schmieder 
Buchdahl (5), 
and ~McCrum (6). These authors 
. studied both the torsion modulus and 
inte rnal friction (mechanic di amping) 


the torsion — modulus is insensitive 


refer to the list of references appended to this 
4 Partie Je sizes are given in ASTM Specifi- N.G. McCRUM oma his B.A. degree at Oxford in 1951. 


cation D 1457 — 56 T, 1958 Book of AST 

- Standards, Part 9, p. 75. = 

4ASTM Method of Test for Measurement 
of Density of Plastics by the Density-( all 
dient Technique (D 1505 — 57 T), 1958 Book 
of Standards, Part 9, p. 511. 


240) 


Z He received the Ph. D. degree in 1954 at the Claredon Labo- 

ratory in Oxford. During 1954 to 1956, he was an assistant _ 

professor in the Dept. of Physics at Pennsylvania State Uni- 
He DuPont in 1956. 
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4q [he properties of articles fabricated from ‘‘Teflon’’' ats 
— 3 resins are largely determined by the crystallinity developed during fabrication. __ —_— 
| 
— 
— 
| 
4 
— | 
te 
a — = fis. 
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— ‘variation with temperature of the torsion modulus G of of specimens vari 


e tempe rature regions and 

consequently used apparatus somewhat 

_more sophisticated and less robust than 

that required for quality control. 
In the apparatus® (Fig. » specimen 
A is held rigidly at the top by clamp B 


axis | imen. The 
= riod of the oscillation is governed by 

the geometry and torsion modulus ot 

_ the specimen and the moment of inerti: _ 
the arm D. The period is measured 
by observing the oscillation of a light 
beam reflected from the mirror 
4 The optic al system is a simple galva- 


-nometer lamp and scale. A small re f- negligible for thick specimens or thos 
erence pointer mounted under one of — of high crystallinity. The size of the 
spec ime ns u 


the weights on the inertia arm D may be 
substituted for the optical system. | 


The period of the pendulum i is measured — crystallinity wes 3 by 0.50 by 0.060 in. 


by obse TV ing the movement the | 
inertia arm over the pointer. The 
; rugged tripod frame is designed to pre- 


vent Toc king or wobbling of the ong anging from 0.030 to 0.120 in. 


me nt. L eveling is achieved by ‘means of 
three \justable screws, F, and the 


bubble level, G. The pendulum is he 


cited into oscillation by pa 
magne ets, H. 

After measuring the of the 

: tren oscillation of the pe ndulum, the 
torsion modulus is cale ulated in the — 

_ following way . The torsion modulus 
in dynes per square centimeter for 


specimens of rectangular cross-section 
_ 
= 


endulums— type are 
Torsion by Baldwin-Lima-H amilton 


Corp., Electronics & Instrumentation Div., ’ 


Waltham, 54, Mass., and Oak Engineering : 
Co., 110 Monmouth _Gloue ester Cc ity, 


q 


70 for which b/a < 4. The second term 


92 percent 


nes per 
ae 


7 
mic Torsion Modulus, G, dy 


Dyna 


70 
2.—The_ "variation of the torsion 


rature,deg Cent 
molded from TFE ‘Tesins at 23 


where; 

M moment inertia the sy 
Ll = wh sngth of the men, cm, 

T = period of the oscillation, -, 
mass of the inertia arm, g, 
gs acceleration of gravity, em per 

= ge -ometrical form giv mens 


ab? [1 — | — 0.63 (b/a)] . 


a = the breadth o of the spe cimen, ‘cm 7 


= the thie kness, em 
_ Equation 3 holds only for specimens — 


> 


= 


~ 

Fig. 3. of a tor 1. 

since ‘the modulus de on the 

third power of the specimen thickness. | 

This is the size that is re commended as- a For a 0.060-in. film, the measurement — 

a standard for quality control. Speci- — 

mens longer than 3 in. and thicknesses 


on the right-hand side of Eq 2 is often _ 


ed in obtai 


between torsion 


ing the cor- 


relation modulus and 


in, The det: niled steps in the measure-— 


_ ment of the torsion modulus are given 
been found to give good results, n the Appendix. 


After the modulus has been deter- — Since the modulus +1 critically | 
on the form factor N, 


mined, the correlation curves shown in is necessary 


sing a short Fj igs. 2 and 4 are used to obtain the the: “specimen be well 
burst of current through the electro- crystallin 


lity and inherent density. The defined, 
-woid content is finally calculated using 


Eq 1 after determining the apparent 


msity, able. For instance, specimen 


Th is convenient to mei sure the period * with / 3 in. and b 0.060 in. a 
with a stopwatch. is therefore variation in b of +0.002 in. does not 
_ necessary to use an inertia arm of a _ cause undue error so long as the average — 
size that will cause the period to be of — value is used in the calculation. The 
order of 1 see. The mechanical al tolerances found in machined 
damping of T F E resins at — than ient. 
perature allows the time for 5 or 10 
swings to be measured, thus loweri Details of the Between 
random error in the n and 


of the period.: The major error in the 
- measurement of @ is caused by inac- 
curacy: 


In practice we have found the 7 
usual thickne ‘ss variations inherent 


in 


with: inherent was te mined 
in determination measureme nts on a large number 


modulus with crystallinity of specimens 


q 


of specimens with 


T he inhe re nt nsity was 


abe 


(2) ag, I ion | 
torsion’ modulus at 23 C (in units of 
10° dynes per square centimete 


uring dene | is ny Bee to about 7 7 mi 

~The calibration given in Eq 6 and 

y, en oF igs. 2 and 4 holds for 23 C, the stand- © 
ard ASTM temperature® for the testing 

dy?) + 20.13 0?) + 


18.1 1 (do*). 
1 (dt). modulus varies rapidly with te mpe ra- 
ture in the room temperature region as 
shown in Fig. 1. It is therefore neces- 
sary either to make the measurements in 
a temperature controlled room at 23 


or to use a correction. 
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AP PEN I IX 


ial Detailed Test Procedure 


Cut the specimen to size. 
— g 2. Measure the thickness in four 
places, take the average of the extreme 
values and then calculate the form factor 
Place the specimen in the cl amps" 


1400 21600 21800 22000 22200 22400. 
Inherent Density, per cu cm 
Fig. 4. —The of the torsion and tighten the locking screws, J, making» 
‘modulus with inherent density of speci- —_ sure that the specimen and jaws remain in Bp 
mens molded from TFE resins at 23 C. alignment. This procedure may be faci- 
> litated by using a small vise to hold the 
— while the screws are tightened. 
_ Measure the length, /, of the speci- 
n bet ween the jaws. 
§. Clamp specimen and jaws on the 
and using the locking screw, K. 
6. Attach the inertia arm of the pendu-_ 
lum, D, to the lower clamp using the —_ 
7. a Adjust the two electromagnets, H 
to be at equal distances from the two 
pendulum weights. This adjustment may © 
be done with sufficient accuracy by eye. _ 


* 3 


re rodulus 
de ‘termined using a correlation be ‘tween 
crystallinity inherent de ‘nsity. 
6 is valid only in the erystal-— 
_linity range from 45 to 75 per cent. 7 
Within these limits, the torsion mei 
measurement has a ste andard devia- 
tion, o of 0.5 per cent. This reproduce a 
bility is better than that obtainable 
with either the X-ray or the infrared By: 8. Set the pendulum into oscillation 


methods. "measuring time per | by passing current through the electro-— 
* ASTM Methods of Conditioning Plastics cause the | pendulum to swing from side to 


. and Electrical Insulating Materials for Test- 
4 side. This may be checked by observing — 


ing (D 618 — 58), 1958 M 
Standards, Part 9, p. 591. eae the: path of the light spot on the scale. 


(1) ¥. E. 


ant i 
The on oe move along a horizontal 
line caused by purely torsional 
tions of the pendulum. If swinging is ob- 
served, then at once check to see if the 
electromagnets are equidistant from the 
~ pendulum w eights. Swinging may also be — 
caused by passing too much current 
through the electromagnets for too long a 7 
time. The skilled ey wad will excite the _ 
pendulum with short bursts of current in 
phase with the pendulum oscillation. — 


_ 9. After the pendulum i is in oscillation, 3 ; 


‘record the time for 5 or 10 complete os- 
cillations. We have found the following 
procedure satisfactory. The hair line is 
set on the zero mark of the scale. . The > 
_ pendulum is then set into oscillation say 


with amplitude of about +5 cm with the 


scale 100 cm from the mirror. A stop- 


- watch is started as the hair line moves | 


through the zero mark in one direction. 


_ The first oscillation is completed when the 


hair line next moves through the zero 
_ mark in the same direction. After exciting 
allow one or two free oscillations to pass 
before starting to record. 

C Compute the torsion modulus, 6 
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FROM THE CURRENT _MATERI TERIALS } NEWS 


— 


rou to i- supply power for radio sets, a 
ty pes) tier fr = availa 


d Peltier E 
> 


heat is standard practice in point of ‘while (n- 

household appliances; soon it may be produce a net positive charge (boiling ve 
ee wv to generate electricity away of electrons). So the Seebeck ef- jects, such as organic tissue, for micro- 


ity into 

directly from a simple heat source. fect is enhanced by joining an n-type scopic examination; 


thermostatic con- 


_ And there is progress tow: ard the use of 
- electric current for either heating or. 
— cooling, depending on the direction of — 


seiniconductor to a p-type semiconduc- 
tor and heating the junction. The most. 
efficient thermoelectric generators are 


trol of transistors and other electronic 7 
parts; and dew meters. And since al-_ 
most all heat engines produce 


vurrent flow, those in which there is an optimum — - amounts of waste heat at temperatures 


Scientists have known x.bout the choice e among the electrical conduc a 


electric effects since the > early 1800’ s, 
= until recently their only practic al 
applic: ation has been in thermocouples. 

Thomas Johann Seebeck is credited with 
discovering, in 1821, that when two dif- 
ferent metals are connected in a closed — 

circuit and one junction is heated, a 

current flows. Then a French 

atchmaker namet tier discovered 

that by passin oon 

junction be tween tw 

tors, he ‘could heat ool the junction. 

In the first of he at 

was converted to electricity and in the — 

second, electricity hes at (or 

Seebeck’s and Peltier’s discoveries 
were not thoroughly unde rstood at first, 

and in any event the effects they ob- 

served were so small that nobody 
thought seriously of using them for 
even modest-scale power ge neration, or 
heating or cooling. Moreover, applica-. 
tions of electromagnetism de veloped so 
rapidly in the 19th century that all at- — 
tention was turned to rotating elec 
| ‘machinery and the bes ssi 
metal conductors of electric ity, suc 
copper.  -But the best conductors are 
poor performers in thermoelectric de- — 
vices; it was not until improved semi- 
conductor materials became available 
in quantity, and better understood, that 
reasonably effic sient  thermoe ic 


equipment could be designed. il 


applied to one point on a wire. Elee 
trons are boiled away from that point, 
and the normal distribution of e lectrical 
charge is disrupted; as long as the e lee - 
trons continue to flow, there is an elec- ne 
trical curre nt—which is, wtly, a flow 
electrons, This is the Seebeck ef 

_ Now in a metal, there are an 


so mi 
elect floating round freely, 


thermoelectric effect is small. But in a 
semiconductor, there are many fewer 

electrons and the imbalance of 


- charges can be sustained more easily. 


Consider what happens when heat 


and the total: 


December 1959 


tivity , the thermal conductivity, and — 
inherent voltage-generating proper- 


ties of the materials of the junction. 


- The Peltier effect follows when a cur- 
rent flows across a junction of two dis- 
similar materials—metals or semicon-_ 
ductors. The average energy of the 
free electrons in one material will be 

higher than in the other; thus “ny” a 
current ACTOSS their j june ction |, 


, or re- 
lease it as they go downward, to conform 
to the average. If the current flow is — 
from low energy to high, the electrons — 
gain their energy to make the jump by 
extracting heat ene rgy from the sur- 
roundings; this is refrigeration. If the 


energy ton mi: the j jun upward 


suitable for the operation of thermo- 
electric generators, a great number of ap- 
plications an be looked for in the 
future. 


Thermoelectricity already shows 


promise in the area of space tec shnology. — 
The “atomic” generator to power the 
instruments in a satellite, recently an- 
nounced by the White House, is actually 
a thermoelectric device powered by heat 
from radioactive waste materials from 
nuclear reac tor, normally dise varded. 
Another possibility is to use a reflector 
mounted on the satellite and aimed 
const intly at the sun; solar energy 
would keep a junction of thermoelectric 
materials hot while the other end of the — 
device, pointed away from the reflector, 
would be cold. Similarly, thetmoelectric 


current direction is reversed, the elec- devices could be used in rockets where 


trons release their excess energy as heat. 
The maximum Peltier effect is produc ‘ed 
by joining a good n- type semiconductor — 
to a good p-type. ‘a 
According to one the | est 
materials deve loped to date “conve rt 
+. to electricity. (Seebe 

an ¢ fficiency of 10 per cen } 

large steam may be 30 per 

efficie nt. 


the major nape of -day 
research is to develop thermoelectric 
“mate rials that will withstand high tem-_ 
peratures. If the cool end were to op-_ 
erate at room temperature and the hot — 


stances. Many semiconducting ma- 

- rials, ine luding a large number of al- 

loys and compounds, have already been 

‘investiga ted; certain kinds of ceramics 

_ show great promise for efficient oper: - 

tion at temperatures above 1000 Co 
To “meet low power requirements, a 


at they tend to ‘overcome the simple thermoelectric power g 


may be adequate even at relatively low. 
e flic iency. In some rural areas in the 
US S.8.R. and China, for example, ordi- 
nary kerosine lamps fitted with semi- 


conducting elements are being used to 


end at 600 C, for example, efficiency until recently has been the ¢ cost. Now, — 
a 1 reach 18 per cent in certain in- — with the advent of the one-coat system, 


a 


large amounts of waste heat are avail- 

> Industrial Bulletin, 
Arthur D. Little C 


Mare h, 1956 


ck effe ct) with 


this ceramic material to acids, corrosive’ 
= s, and moisture conditions makes it 
“natural” as a conting for automobile 
and tail pipes. The hold-up 


porcelain-enameled mufflers are com- 
petitive pricewise with premium- ‘oma 
mufflers, _ walle ing considerably 
100,000-mile lifetime warranty is 
=. laimed | by the Bettinger Corp., Milford, — 
Mass. This has been verified by oper-— 
ating tests in trucks over the past seven — 
years and by e xtensive tests duplicating — 
operating conditions | for a full lifetime 
of automobile use, estimated to be 
104,000 miles or 11 years by 
can Automobile Assn. 


qnaom oampies... — 
— fects There is a further ac 
‘Seebec an "conductors: some of 
— 
| 
| 
| 
— 
if 
Muffler Replacement to Be 
| Muftled 
a 
4, 
&§ 
| 
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Concentrations of Radionuclides in 
Exposure 


National Bureau of Standards Handbook 69, 
Government Printing Office, 96 pp, 35 
the: latest recommendations of the N 
4 tional Committee on Radiation 


P ro- 


tection and Measurements (NCRP) con- . these words. 


Maximum Permissible Body Bur 
dens and Maximum 


| 
4 


ore by knowing of the broad inter- 
ests of ASTM. Occasionally reviews are prepared by ASTM Staff members, but in most — 
cases, the books are reviewed by Society members or other individuals who are well informed 
on the subject at hand. Members who wish to be considered for reviewing books are invited 


to send in their names and the subjects in which they are interested. Due to customs and mail- » 


THIS HANDBOOK contains 


pte considerations, requests from the United States only can be considered. a aa my 


not many engineers or scientists be lie ve. 
We would suggest to the. 


cerning the maximum permissible inter- -disbeliev ers that they try to get through | 


nal exposure of the human body to 
radioisotopes. These recommendations 
are a revision of the ones published by 
he NCRPin 19538. 
The 1953 recommendations were 
occupational exposure 24 hr per day, e 
continuously for 70 yr. Prepared by 
the Subcommittee on Permissible In- 
ternal Dose, the study took five years to 
complete and include’ »early 75 radio- 
The work has cont...ued at an accel- 
erated pace since 1953 with the added 
cooperation of the International Com- 
mission on Radiologic al Protection 
(IRCP). The present handbook in- 
~ eludes maximum permissible concentra- 
ae tions and body burdens for some 240 
radioisotopes and includes many refine- 
ments based on knowledge not available 
in 1953. The study included the evalua- 
tion of nearly 2000 separate researches 
reported in the literature, having bear- 
ing on the permissible dose problem. 
* a The new values reflect, where appli- 
‘able, the lowering of the basic maxi- 


q Pac the NCRP in 1957 and 1958. As a re- 
sult of all of these considerations some 
= values have been increased, some de- 

; creased, and others remain essentially 

the same. In addition, the continuous 

oe cupation: al exposure has been reduced 
from 70 to 50 years, a more realistic 
figure for radiation workers. All maxi- 
-mum__ permissible concentrations are 
“give n for both 40- and 168-hr weeks. __ 
The recommendations in this 
oa are to be considered only as rec- 
ommendations of a group of experts in 
the radiological protection field. They 
-earry no legal force requiring or demand-_ 
a adoption. 


Presentation of Technical In- 


formation — 


O. Kapp; The Macmillan lan Co. 


148 pp.; 95. 


ENGLISH LANGUAGE 
is the ‘most important scientific instru-_ 
_ ment at your disposal. Learn to use it 
_ with precision.” These words, by Prof. 
cw, Foulk, Ohio State University, 
should be engraved on the covers of all 
the many books on technical writing — 

- that have been making their appearance 

- lately, including this one by Prof. Kapp, 
‘De ‘an of the Faculty of Engineering, 

Ur niversit of London. The trouble is, 


‘information. 


mum permissible dose recommended - some industrial towns. — 


working day without using this 
‘The scientific revolution that is upon 
us, whose roots lie in World War II, i 
choking our channels of 
with great clots of undigested technical 
_ The problem is growing— 
how is all thie’ material to be swallowed 
by those who need it? It would be © 
7 helpful if those who write the words i in 
he first place—and this includes more 
and more of us all the time—took care 


to see that it is more digestible. But 


Prof. Kapp makes another telling point: 
more and more readers are being ex-— 


_ posed to technical and semitechnical | 


writing. Foreign readers, in particu- 
lar, may often read more technical than 
nontechnical English. As authors, we > 
an additional responsibility—a re- 
sponsibility to our language, which is a 
precious heritage from the past, and 
whose richness we must protect from 
dilution by easy, cheap, and clumsy 
modes of expression. We must not 
allow the language to become as drab as 
We must 
permit ugly tortuous, q meaningless 


language to become common eurrency 


~ through our influence. In this sense, 
every writer of | a technical paper is 
wearing the mantle of Shakespeare. 

But many 


for English. They feel superior to the — 
need for deve loping a mere craftsman- 
ship. Or else it has never oc scurred to 
them. that the task of transferring 
thought from one head to another is one 
requiring the best that is in them. 
Their attitude, the words of Prof. 
Kapp, is “Let those who want the ore dig 
For the others, the vast minority of 
technical people who wish to improve 
their powers of communication and do 
their bit for the salvation of their — 
mother tongue, Prof. Kapp has pro-— 
vided a distine ‘tly worth-while aid. | To 
fill the more elementary and more im- — 
mediate needs, he treats such topics as. 
cireumlocutions; generalizations; ex- 
cessive objectivity and its associated 
evil, overqualification; carelessness 
the breeder of illogic; and eas in 
useofwords. 
Mastery of the fundamentals can 
us all to write simply, clearly, and 
briefly. If all of us were to achieve 


this, the millennium would have arrived. © 
addi- 


But Prof. Kapp asks for more: 


technical people (most, nickel, 


probably) feel their time is too valuab le 


tive. 


tion to simplicity, clarity, and vity 
asks that we achieve grace. To this 
—end, he discusses more advanced topics 
(advanced, that is, for engineers) such © 
as: comparison of functional and imagi- — 
native literature; psychology of learn- 
ing, associating, and remembering; use 
of metaphor; pace and timing; transi- 
tions; and use of analogy. We think 
this effort is very noble, but, | for our 
part, we are willing to settle for sim- _ 
plicty, clarity, and brevity. 


Sixth Report of the Corrosion Com- 


No. 66, British Iron and Steel 
_ Research Assn., 140 Battersea Park Road, 
Lendon, S.W. 1, England (1958); 217 


an 1938, RE SEARCH 
workers, partic ularly those dealing with 
natural media corrosion, have missed — 
the periodic reports of the Corrosion 

Committee of the Iron and Steel Insti-. 

tute (British). Now the results of 

nearly 30 years’ testing of ferrous mate- 
rials by that organization are availab le. 

of the investigations were inthe _ 

nature of service tests and are thus of 

more practical value than are many ac- | 
celerated laboratory tests. 

committee has substantiated data 

published elsewhere concerning the ben- 

eficial effects of small amounts of copper, | 
and other alloying elements on © 
the atmospheric corrosion resistance ot | 
steel, but not on the resistance oneal 
sea water. In the latter environment, 
about 3 per cent of chromium was found — 


all alloying e ‘Jem me ents \ were not ‘efile ec- 
Considerable Ww ork has been done on 
painting steel. The importance of 
adequate : surface preparation is empha- — 
sized, and the longer life of paint films 
when on the more corrosion-resistant 
steels and exposed | to industrial atmos- 
phereisshown, 
Corrosion preve at te 
up to 300 C is covered in 23 pages. 
This chapter is well worth-while because 
relatively little has been published on | 
this phase of corrosion prevention. = 
The publication is not a treatise on 
corrosion; hence, very few literature ref- _ 
erences are given other than to the pub- 
lished papers of the committee. The 
book is a particularly valuable reference 
because it summarizes much of the work 
of the committee inone volume. 


(Continued on page 117) 
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Bulletin, prices. Manufactured ex- 
Cass Tests 


elusively by The Singleton Co. 
THE G. S. EQUIPMENT CO. 


15579 Brookpark Rd., Cleveland 35, Ohio, Phone: CL 2-477 
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_ New Members 
New York District 
Inc., H. J. hief en- 
gineer, 70 Okner Pkwy., Livingston, N. J. of 
Industrial Raw Materials Corp., A. Auf- 
hauser, 575 Madison Ave., New | 
York 22, 
dent, 1240 Seaview Ave., Bridgeport 7, 
Conn, 
Pawling Rubber Corp., Herbert F. Kleinhans, 
~manager, product development, Pawling, 
Anderson, Robert L., civil engineer, Sidney 
B. Bowns and Son, 161 W “illis Ave., 
Mineola, N. Y. For mail: > 75 Balsam — 
Lane, Levittown,N.Y. 
Bahret, Edward G., industrial sales engineer, — 
De Laval Separator Co., 25 Columbia St., 
ee Donald R., vice-president, Isotopes, — 
23 Ave., Westwood, 
‘Henry C., vie ce-president, en- 
gineering, Buell Engineering Co., “Ine. 
= 23 William St., New York 38,N.Y. | 
Foster, Dean, vice-president, research and 
development, M and M’s Candies, Hack- 
-Hanington, Robert A., town engineer, 
Town of Babylon, 200 E. Sunrise Hwy., 
Babylon, N.Y. For mail : 206 Mayhew | 
Ave.,Babylon,N.Y. 
‘Haugen, Lee, vice-president, Cities Service 
_ Research and Development Co., 60 Wall 
Tower, New York 5,N.Y. 
-Hibner, Michael, chemical engineer, Hibner 
Co., Ww. Prospect . Ave., Fairview, 


d Hooper, William x, vice- president, Republic. 
Foil, Ine., St., Danbury, 
-Irthum, H. , manager, Gitration. new design, 
Dorr-0 liver, Inc., Havemeyer Lane, Stam- 
: ford, C onn. 


_Kingshott, John H., field engineer and in- 
spector, Madigan-Hyland, 28-04 4\st. 
Long Island City 1, N. Y. For 
: 84 Norwood Ave., Staten Island 4, 
., assistant chief metallur-— 
gist, Norma-Hoffmann Bearings Corp., 
Hamilton Ave., Stamford,Conn. 4 
Longhi, Edward J., president, W: 
Testing Co., are New 
Rochelle, N. 
Manypenny, O., editor ‘ood onl Drug 
_ Packaging, 660 Madison Ave., New York > 
‘Adel, instructor, Newark College 
of E nginecring. 365-369 High St., Newark 


J 
Parish, Roser +H, vice-president, Routh produ uc ion- ine ¢ ests 
Export Corp., "subsidiary of The Pittston 

Co., 250 Park Ave., New York 17, N. Y. 
For mail: 55 Pinecliff Rd., C Chappaqua, costs Less, 


N. Y. ‘This new Hyge Shock Tes 


_ Hwy., RockvilleCentre,N.Y. specified shock pulses: 11 + 1 ms 4% Sine, and 6 + .5 ms 
, chief engineer, Engineered Sa wtooth yet costs less than single-test units! 
Plastics, Inc., P. O. Drawer P, W atertown, x 


SHOTS IN 5 MINUTES, 5¢ APIECE 


‘Rosenberg, William W., chief of subcon- | on Low-cost bottled nitrogen powers the fast cycle ... ready for 

“tractor and materials, New York ( ‘ity the next shot in less than a minute! 
mail $4 Richfield | EXCLUSIV"! FAST, EXTERNAL CHANGE OF WAVEFORM 
Plainview, L.1.,N.Y. new Hyge changes waveform and thrust level 
-— Theodore L., engineer, C. S. “peo without disassembly in a matter of minutes. Ss 
20 St., 10n, 


Mario, vice-president, research, “4 From gram- -weight components up to bulky pound 


Electro- Thermal Industries, Inc., 57 8 objects. Maximum acceleration — 100G. Capacity: 15000 


Main St., Pearl River, N. Y. For mail ] > 
»ounds specimen thrust. ~ 


COMPACT, CAN BE BUILT INTO PRODUCTION LIN 

for new Hyge Bulletin 4-71. 


eonerete technician and salesman, Kaiser 


and Gravel, 1924 Broadway, Oak- g Jideted Ve Cor 11/0 
alif. mail: 500 Fifth Ave., ONSO / a acuum Os, pporati 
Breuer, Frederick W., section head, s, 
Richmond Research Laboratory, Stauffer ER 3, 
Chemical Co., 1375 S. 47th St., Richmond 


“FOR FURTHER INFORMATION 


— 
a 
— 


Si 


Direct- reading 


PhotoStress Ga ge 


instant r 


T's in pounds, inch-lb., psi or or similar units, it gives direct 
2 __ visual reading of many types of loads . . . also shows 
misalignment. Unaffected by humidity, easily applied 
to metals, wood, concrete, plastics, and almost any 
other material, it a versatile, accurate tool for 
‘stress on actual structures and parts. 
PhotoStress Gage is a small rectz angular piece 


“YELLOW 
| RED 
i 


material on n the and incorporates 
- numbered scale. C ‘ontrasting color fringes are alway Ss 
visible along the gage’s’ length, as shown. hen 
strain is is applied along the axis of the gage, the color 
ge fringes shift to a new position, Fringe displacement 
ee ix is proportionate to strain, which is r 
| my from the | gage 's calibrated seale, Sensitivity i is within 
 200r microinches per inch, janine on the | type 


a * 


= 


Write or call for complete inform: mation. 


A ons of the ne new Tatnall PhotoStress 


og 
— 
ag 
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Typical MetalFilm 102 gages 
(Backing area not shown) 


MetalFilm 10 


Extremely a accurate, repeatable 


Maximum dimensional stability, 


ature of | prev ious gages at 50°F i in all: 
Temperature range is actually 

limited by the gage itself, which can operate to at 
least 500°F, but by the 430-4: 50°F melting ‘point: of 


temperature solders p pr resently av for gi 
connections. 


Key to the exceptional high-temperature 

of iFilm 102 gages is a new backing 
material— a phenolic- -epoxy blend—developed by 


atnall Div ision. This material Met al 102° 


then ‘type gages. The new ‘gages are 
mperature- compe nsated, flexible ultra-thin 
(less than 0.0015. inches with integral 
leads | that reduce conformability and fatigue life. 
They y are ire quickly applied with the new high-temper- 


ature epoxy cements, and require lo ow cl imping 


All ‘the advantages of the 
- technique are inherent in the new gages. Their high © 


Write or call for information. 


a 


TATNALL MEASURING SYSTEMS DI 


PHOENIXVILLE, PENNSYLVANIA 


— 

ag | Miniature gage for fillets and other areas that 

sizes and configurations is available. q 

| 

_§ Toronto 16, Ont. 


Neave Robert B., ds engineer, ‘Dev elopment Dey »t., The Ben: 
I 
Philadelphia’ Gas Works, division of fac turing Co., Are hitec tural Div., 1811. 
(Continued from page 95) United Gas Improvement Co., 1401 Arch Agnes, Kansas City 27, Mo. For mail: Es 
$t., Philadelphia 5, Pa. For mail: 1800 Steele Rd., Kansas City 6, Kans. 
Kettering, Russel D., manager of technical Ninth St.. Philadelphia 22,Pa. 
service, r Tire  Saibel, Mahlon R., senior consultant, Kurt District 
1256 65th St., Oakland 8, Calif. Salmon Associates, 3000 Albemarle St., A 
U. S. Naval Ammunition Depot, John H. Washington 8, D. C. For mail: Poa Mueller & Faith Sabereteries, John W. 
Cusick, head, Physical Science Div., red Bridge Rd., Haddonfield, N. J. aller, Jr., general manager, ‘15 
Quality Evaluation Laboratory, ‘oncord, = Sunset Dr., South Miami 43, Fla. 


Wheeler, Grant M., supervisor, Tidewater _ gineer, Southern Electrical Co., Box 989 
OUC ‘o., Box 137, Associated, Calif. “de Supinski, Bronis, development manager, Chattanooga, Tenn. 
Chemical Div., Borg-Warner Erwin, Robert, owner-operator, Erwin Chem-_ 
oe Ohio Valley District or ical ‘Labor: atory, 3033 Grand Ave., Coc 
mail: 27 Willowbroo r., Parkersburg, Grove33.Fia. 
Echstenkamper, William L., executive direc- W.V 
and chief engineer, The P lantmix Gwin E 20, | la anc 
Asphalt Industry of Kentucky, Inc., New Inc., 1200 Twelfth Ave., Altoona, Pa. 
Capital Hotel, Frankford, Ky. For mail: L derick R., acial 4 
Box 286,Frankford, Ky.  # orenz, Frederic Jr., manager, special Reinsch, Robert T., mechanical engineer; 
materials, W estinghouse Corp., section head, Research and De velopment 
Harvey H., packaging engineer, Bettis Atomic Power Laboratory, Box 
» Box Div., Florida Tile Industries, Inc., 
Paper and F ibre | Cc o., 601 1468. P ‘ittsburgh 30, Pa. 


Prospect St., Lakeland, Fla. 
McCallin, Robert technical service super- d 
4 L., supervisor, chemical J., technical service p Walker, Howard R., technical syperintend: 


and Chassis Div., Ford Motor Poterees, Don W., chief 
Rd., Sharonville, Ohio. -ortland Cement Co., Wampum, Pa. 
Reber, Karl William, metallur ist, MSA Downey, ity ona ©. Donovan, 
Philadelphia District ad Research C orp., Callery, Pa. or mail: -Enginee ring Div., 8425 
Pennsylvania Military College, L eo Blum- 31 Mt. Lebanon Blvd., Pittsburgh 28, Pa. Downey, Calif. 
berg, director of engineering, 4th and Sauereison, Phil F., vic e-president, Sauere- Research Co., vin eegman, 
Chestnut Sts., Chester, Pe. isen Cements Co., 1045 N. ‘anal St., technical director, 31: rd 
Selby, Battersby and Co., C. 8. Cook, vie Pittsburgh 15, Pa. Los Angeles 39, C alif. 
president, 5220 Whitby Ave., ‘Philadelphia Anisman, Alfred M., chief chemist, W. J. 
Voit Rubber C orp., 1600 E. 25th St., Los 


assistant manager, E Angeles 11, Calif. 
gineering Dept., Reeves-Hoffiman Div Stufflebean, John H., chief engineer. 


ouvier, George A., owner, George A. 
» 2 
ac arion es ept., uc ve asadensé al. 
o., 2450 W. Hunting Park Ave., Phila~ 


Burres, Warren G., district engineer. r, I 
Iphia 32, Pa. For mail: 2057 Pleasant St. Louis District 


.Glenside, Pa. Heckethorn Manufacturing and Supply Co., 


land Cement Assn., 816 W. Fifth St., Los | > 
F. S., director of specifications, O. Kirker, chief engineer, 117, 


Angeles 17,Calif.§ 


Conerete Masonry Assn., 5205 Hollywood | 
ysburg,N. J. Blasco, P. A., vie e-president, Blvd., Los Angeles 27, C alif. 


_ Kibbel, William H., Jr., manager, inorganic | The Vickers Petroleum Co., Inc., Potwi in, Scott, Ronald F., assistant professor of civil | 
ap yplic ation, Food Machinery and ‘hem- engineering, California Institute Tech- 
5 ical Corp., Box 8, Princeton, N. J. For Bloss, Erwin E., partner, Horner & Shifrin, nology, Cc valif. 
mail: Box 44, Dublin Rd., R. 2 1221 Locust St., St. Louis3, Mo. 
N. J. "Coffman, Eugene 'F., engineer, Research (Continued on page 100) 


: Rendessy, Dorothy, executive secretary, 
Baker Chemical C o., 500 Broad St., _ Dyersburg, Tenn. 
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THICKNESS 4 

(Motorized 


\ 


HARDNESS 
micro HARDNESS 
(Rubber-Plastics-Coatings) 


{ 
— 
4 
f 
— 
— 
— 
th. toe | 
Fit 
Manu 
— T E $ G MAC H E | All Industries 


. certain factors associated with 


manual ozone 
and control sug- 


gested the need 
for Automatic- | 


ally Controlled 
Ozone Test 


Orec 0300 Series employ an OZONE: 
ical loop feed back servo system to achieve 

= maintain chamber concen- TEST “CHAMBERS, 6 MODELS 


"RECORDING INSTRUMENTATION 
STRETCHING APPARATUS 
MEASUREMENT INSTRUMENTATION 


TESTING ‘SERVICE 


Write for illustrate roc id 


Ozone Researc h an 


FOR FURTHER INFORMATION CIRCLE 395 ON VICE CA Sea 7 


D 


VET GRINDER 


H Grinder for 


Now you may have wet - grinding facilities for hand prepa- 
ration in your laboratory at a nominal cost. _ Convenience 
at your fingertips, always clean and ready “a use. Simply 
attach to water and drain facilities. a 


Individual elevated hard glass grinding surfaces are con- | 

_ tinually flushed with streams of water. _ This floats off the | 

’ surface removal products, provides lubrication, and leaves 
‘shop abrasive edges exposed at all times. A control valve 
permits complete ‘selectivity of the volume of water. - Ample 
drainage facilities with standard pipe ‘fittings are provided 
at the rear. +The grinding platforms are pitched down- 


No. sw AB “AB HANDIMET GRINDING P PAPER for 1470 Grinder, 
The Paper is coated with a pressure 
Grits 240, 400, per 100. 


- $10.00 


No. 1469-1-SW AB HANDIMET oe assorted 10 each 


mov vable when sheet i is worn. = 


2120 Greenwood St., 1., Evanbton, 


FOR: FURTHER INFORMATION CIRCLE (396 ON READER SERVICE CARD 


f ically Co ed Ozone Test Chambers im 
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. 
arachi, 


ontinued from page 98) endesky, technics tor, Dr. Jose olek. 

Box 18981, Mexico 4, D. F., Mexico. 

Harold B., laboratory supervisor général, Getraco Finmetal 8. A. 30, 


Plastics Co., 12270 Nebraska Av avenue de l’Opera, Paris 2e, France. 

Los Angeles Calif. For mail: Chiabotto, Luigi, Esso Standard 

_ Roundup Rd., Glendora, Calif. 7 ik Via Assarotti 40, Genoa, Italy a. For mail: 
"Strauss, Fred A., principal engineer, Stetso Via 8, Genoa, Italy. 
Strauss & Drassalhaus, Box 87, Porter- Colman, ee assistant chief metallurgist, | 
ville, Calif. For melt: 709 Second St. ‘Steel Foundries, Ltd., Bos 98, 

Costa Rica Ministerio de Ceres Publices, 
District Departmento Planeamiento, Apartado F., 
G If-Seal C Jarl Sahol, vice-preside San Jose, Costa Rica. 

u ea orp., Jar ahol, vice-pres Coyl Michael B., 
1522 Melrose Bldg., Houston 2, Tex. voy: e, ichae esearch Dept etro- 
Green, Robert C., chief engineer, Southwes politan-V ickers ile -etrical Co., Ltd., Traf- 

~ Fabric ating and Welding Co., Box 91 ford | ark, Manchester 17, England. oAPE 
‘entral Park Station, Houston Garcia Ruffinatti, Jorge, civil engineer, 


Viollier 77, Santiago, Chile. [A] 
9 Me s 
ll mail: 4419 Merwin Goco, Rodolfo J., Sr., soils technici ian, Mor- 


Hawthorne, Cooper F. and -“Knudsen, Ine., Box 1601, Teheran, 


general ar r, Meral Services, Inc., 
Hertner, W., hel 15, P ratteln, Swi tzerland, 


Kanellopoulos, George P., auto test en- 


Materials Testing Co., Inc., John H. Duddy, Kern, Walter F., “manager, r, tire and rubber 
general manager, 4934 St. Elmo Ave., phy sical testing, Metzeler Gummiwerke 
Bethesda 14, AG, W estendstr rasse 1 31-133, Miinchen 
Clyde T., head, Technical Section, 12 Germany. 
7 _ one Mills Corp., 1112 Maple St., Greens- Laboratorio del Transporte y Mecanica del 
{ boro,N.C. Suelo, Jose Luis Escario, Alfonso 
Drawbaugh, ‘David G engineer, main-— 3. Madrid, Spain. 
M tenance methods and proce dures, Western Miranda, Joao Cancio, Jr., chief of chemistry, 
Hagerstown, Refinaria de Petroleo Ipiranga 8. A., Box 
46, RioGrande doSul, Brazil, 
“Haverfield, John W., laboratory tor, Morton, Robert L., chief metallurgist, Con- 
‘ement Reference’ L aboratory,  solidated Pneumatic Tool Co., Ltd., Tullos, 
Bureau of Standards, Washington 25, D. ¢ Factory, Greenwell Rd., Aberdeen, Scot- 
For mail: 11802 Judson Rd., Silv er 


‘Spring Md. “gh L. R., technical librarian, de Havil- 


land P ropellers, ‘Ltd., Hatfield, Hertford- 
ebb, 5 17th St., N. ashing- shire, England. 
Maier, Leonhardt Freidrich, general en-— information engineer, Parliament Bldg., 
 gineer, J. George Stewart, Architect of the Quebec, P.Q.,Canada. 
& ‘apitol, U nited States ¢ apitol, Washing- Roldan, Pascual Gutierrez, general director, 
D.C. For mail: 721 McCabe Petroleos Mexicanos, Ave. 
Baltimore 12 2,Md. Mexico 1, D. F., Mexico. 
Phillips, James F., structural test engineer, 2 Samson, Moses A., 
-Brunswick-Balke-C vollender Co., Box District Gulf, Came a E nginee rs, 
Marion, Va. [A] Box 1606, Teheran, Iran. 
_- Theodore E., general ¢ engineer, Santiago Direccion de Pavimentacion, Val- 
“Army, C orps of Engineers, Bldg. cae entin Letelier No. 13, Santiago, Chile. _ 
Washington 25, D. C. For Schmidt, Patricio, partner, Piwonka 
_ Rollins Dr., Alexandria, Va. Schmidt, Ahumada 236-Of. 605, Santiago, 


Western New York-Ontario Pistrict Technion of Technology, 


‘Pittebungh Metallurgical Co., Inc., D. J. Library, Box 4810, Haifa, Israel, 


a. 


91 


Porreea, chief chemist, Box 368, Niagara Velasco, Geronimo Z., general manager, : 


Falls, N. Y. Mags saysay Bldg., Manila, P hilippines. 
Bateman, Richard M., technical director, Zolkov, Elias, civil engineer, Department of 
Rubber Div., Lovell Co. Soil Engineering, Technion—Israel Institute 


1098, Erie, Pa. of Technology, Haifa, Ierael. [AJ 
Loubert, G. P., product ms nanager, Indust 
—Ltd., 565 Lakeshore Rd., Port Credit, OTS Research Reports 7 
— Outside Established Districts THESE REPORTS, recently made avail- 
“Afong, Jacob, Jr., soils technician, K. B.— ~ able to the public, can be obtained — 
Hirashima and Associates, 943 S. Queen a the Office of Technical Servic es, U. " 


St., Honolulu 14, Hawaii. For mail: D ‘Cc 
622 Punaa St., Jahu, Hawaii. epartment of Commerce, Was ton 


-Lockard, Keith, p partner, Casazza 
_ & Parsons and Associates, 232 W. First Dielectric Materials Moisture ies 
Reno,Nev. Study: Final Report, PB 151014, $2. 
. B. L., Box 1623, Juneau, Alaska. ,.. A New Basis for an Inspection Method for 
Gene electrical engineer, “= red Metal Components, PB 1511 33, 4 
Administration, Box 4! 5007, Airport Sta-_ 


We i: Tensile Properties of Titanium Alloys at 
TESTING of SOILS $006 8.4 216th gel Seattle 88, Wash. Low Tempera ures, PB 151062, $1.25. 
Walker, Daneil Jr., chief chemist, U. Ss.  Brazed Honeycomb Core Titanium Panels, 
PRIC E $95.00 F. O. B Lime Products Div., The Flintkote Co., PB 151116,$2. 

Box 127, Henderson, Nev. For mail: The P E 
x 12é, - mai: he Preparation an roperties of Experi. 


complete 243 Basic Rd., Henderson, Nev. mental Binary Copper-Titanium Alloy: 


: wis Test A tus. Ferrociment S. A., Pierre Pirotte, head, 
Research and ( ‘ontrol Laboratory, Rue terials, PB 51715, $6. 
de |’Alliance, Marchienne-au-Pont, Bel- Investigation of Fe-Mn-Cr-N-C System for 
Heat Resistance and Oridation Resistance 
Sao Paulo S. A., Rue Piratininga 875, Sao 558, $2.50. 
19, Sao Paulo, Brazi 7 
mission, Karachi, Pakistan. For mail: (Continued ¢ on page 
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LEAR 2 SYSTEMS 


iors 


Radiation 

hickness- -Density Gaging | 


in 


- speed non-destruc uctive inspection of very lar; ge ‘solid propellant rocket. 


engines. This program entails the application of thickness- -densit} 


non- destructive te esting, and i is being sponsored k red Force thr rough 


one aa the largest pro producers | of solid ‘propellant ellant fuels. 


should be applicable to less expensive inspec tion of 


“heavy castings and weldments, and lead- filled radiation shields. 2 


“Ity ou have a problem in any of the above areas, Nuclear Systems 


program specifically designed to solve that problem in the most efficient, — 
and therefore, most. economical way. 
CHICAGO SAN FRA ANCISCO 
— 


tm 

 . 
if 
— 
NUCLEAR SYSTEMS, 
DIVISION OF THE BUDD COMPANY, Philadelphia 32, Pa. th 


assists ant, Chemical Indus stry, Freeport 


Nickel Co., New York, N. 


News items concerning the activities of our members control, Lockheed Aircraft Corp., Bur- 


be welcomed for inclusion in this column. bank, Calif., has been made vice-chair- 
of the newly organized technical 


council of the Society for Nondestructive 


ing Award for the best paper in the field 
Société Routiere as a testing engineer of research at the ASC 67th | gene Harold ch retired July 1, 
Ahwaz, Iran. Formerly he was m: — held in New York. | _s 


eri: f 1959, as engineer of materials and le 


De spt., Washington, D.C. Mr. Clemmer 
has been very active in D-4 
Road and Paving Materials, having 
server d as chairman from. 1932 to 1934, 
in the Washington, C., District 
~ Council, of which he was chairman for — 
three years. He will continue his interest 
in the Society by retaining his individual — 
membership, which dates back to 1915. 


Abbate is associated with 
3 


K. M. Berg, previously with 

forme rly staff asso- Machinery and Chemical Corp., 
ciate, Arthur D. Little Inc., New York, |= Market Development Dept. » W estvaco 
and vice-president, research and Mineral Products Div., New York, N. Y., 

~ engine ring, Alex cander Smith, Ine. a is now senior economist, Midwest — Re- 2 

researe consultant, Bronxville, search Inst., 


of Committee D-13 on Textile Materials . ow 


William E. Bond is now president, 
a “ctor of the Socie ty. 
Ro 
Robert D. Atkins i is NOW associ: ited 


Industrial Laboratory Services,  Pitts- 
4 Dunphy Associates, Inc., St. Paul, Minn., | 


burgh, Pa. Formerly he was m: 
3 Metallurgical Dept., Pittsburgh T esting — 

as a consulting engineer. Formerly he 
- was standards and laboratory engineer, 


Laboratory, Pittsburgh, Pa 
American aa and Derrick Co., St. 


Paul, Minn. Motors Corp., and former national director 
of the Society, returned home late in 
Alexander D. Barczak fills the new post _ September from the hospital, where he 
of ope rational vice-preside nt, Supe rior 
Foundry, Inc., Cle veland, | Ohi o. He 


engineering, Lehigh Univ., Bethlehem, 

and hairman of the Structural 
Met tals Div., Fritz Engineering Labora- 
tory, -recei American Iron 
Stee Institute’s Re Tee Mee t- 


John E. Conrad, formerly 
Rosemary Finishing Plant, = 
Ste -vens and Co., Inc., Roanoke R: 
N. C., is now Sechale al superintendent, 
Sidney Blumenthal and Co., Burlington 7 
Inc. » Rocky Mount, N.C. 


r = A. D. Conrow, a me ember of the Socie sty 
had be en admitted with a mild heart AB since 1926, retired Oct. 31, 1959, a 
attack. He is reported as having seare h engineer, sh 


Lime 
covered very nicely, but as is very Porth: und C ement Co., Chanute, Kans. | 
desirable in cases of this kind, he will 


: — Mr. Conrow represented his company in 

make haste slowly. His home address is Society me and also on C 
1333 Glengarry, Birmingh: am 1, Mich 

Dodd S. Carr, previously director of | “Agereg 
research, Bart Laboratories and Design, i Breet 


Inc., Belleville, N. J., is now technical . 


M. ‘Campbell, scientific director, 


Research Laboratories Div., General 


professor of civil 


oncre ete 


4 

- Robert S. Cunningham, in charge of 


NEWAGE 
MICROHARDNESS 


TESTER | 


A PRECISION INSTRUMENT AT 


another new 


high vacuum 


instrument 


_ THE LOW PRICE OF 


$575 


THERMOCOUPLE GAGE 


the range l- 1000 microns Hg. Direct reading, a 


need for 
microscope, conver- | 
sion charts, compli-— 
cated tables. 

‘Permits direct, ac- 
curate readings cor-— 


4 


responding to Vickers 


with nin seconds. 


‘Perfect for rapid, ac- 
curate checking of © 
surface layers, thin. 
sheet, flat springs. in- _ 
strument parts, wire 
punches. Can be ob- 
tained in 1 kg or 2 kg 
loads penetrating =— 
.000079” or 00016" 


regulating, sturdily built for industrial use. 


60 cycle AC operation. Write for details. 

~ CENCO No. 94178, in compact metal case, each . 


pend 00 
CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718G Irving Park Road Chicago 13, Illinois. 


Branches and Warehouses Mountainside, N. J. 

Boston © Birmingham Santa Clara Los Angeles Tulsa 

Houston Toronto @ Montreal Vancouver Ottawa 
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; News of Members 


, Lee Rubbe r and ire Corp., 
~Conshohoe ‘ken, Pa., retired recently. He 
is now residing in Orlando, Fla. Mr. 
Cunningham joined the Society in 1947 
and for five years was a member of Com- 
mittee D-13 on Textile Materials. 
_ Michael Czuha, Jr., has been siiamaien 
senior researc +h chemist, Central Re- 
seare -Consolid: ated Electro- 
dyn: unic s Corp. -asadena, Calif. 
had been ‘serving as research che 
Henry K. Dice has been 
vice- -president—technical director, 
Corporation of America, Clark- 
F ormerly he was director of 


William A. Dupraw, until recently 
chief chemist, Columbia National Corp., 
Pensacola, Fla., is with Crue ible 


Steel Co., Pitts sbureh, Pi a. 


1959, as California ortland 

Cement Co., Los Angeles, Calif. He> 

will, however, r remain on the board 

directors. 

Richard R. ‘Egan is now w technical 

ree tor, Tidy House Products Co., Omaha, — 


Nebr. Previously he was direc tor, » Appli- 
cations Research, American Alcolac Corp., | 


George 


Raymond R. Fox, until senior 
de signe and Co., Alahambra, 
Calif., is now associate professor of civil 
engineering, Ws ishington | U niv., 
Washington, D. C. 

Charles R. Funk, prior to 
chief metallurgist, Eastern Div., Colorado 
Fuel and Iron Corp., was man: metal- 
lurgy and engineering, Alco Products, 

Maurice Greenberg, chief, testing : and 
research, City of Detroit, De ‘partment of | 

_ Public Works, City Engineers, has been 
appointed to the position of engineer of 

tests and research with the C City 
Office, Detroit, h. 
research, Mobay Chemical Co., New 
M: artinsville, W. Va., is now associated | 
with Monsanto Chemical Co., Spring- 
ie ld, Mz ass., as deve assoc iate. 

Emil R. Hargett, who be en assist: 
professor, Dept. of Civil E ngineering, 

U niv. of Florida, Gainesville, Fla., is. 
now associate professor, Dept. of ( ‘vil 

Engineering, South Dakota State College, | 

Walther L. Havekotte is associated 
wy A. M. Byers Co., Ambridge, Pa., 
as chief project engineer. Previously he — 
was metallurgist, Firth Sterling, | Inc., 
Pittsburgh, Pa. 
Albert G. Haynes, former owner | and | 
director ering Leo- 


— 


oo for the first time in the oe his 


tory of modern chromatographic analysis, 


you can have a a complete listing of instru- 


ments anda accessories in one handy volume. 


4 


Ch sromatog 


‘Only Burrell builds a complete series 
oratory instruments for chromatographic 

3 

analysis, including four models of the 7 
versatile Burrell Kromo-Tog research 
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ONC 


LOW COST PLANT AND Viewal 
JOB-SITE TESTERS | Photo- Electric 
Special Types For Testing 


IF IT'S “TESTER 
YOu NEED- GET IN TOUCH WITH 


COMPANY 


Manufacturers of Scientific Instruments 
E. 87th Street New York (28,N.Y. 

IRCLE 4 N READER SERVI A wee 


CIRCULATION 


4 


« 
Fee 


stainless r 


door. Model 95375, 
For we 


tests fon water proofed. $315.00. Model 
fabrics. Tests either flat cloth « or or seams. 95380, 17"x15"x20" 


id 
Also tests bursting strength of plastic films — 
with hand or or motor drive, 
| 


Bulletin 5B. 


‘CENCO the most complete line of eclentific in- 
Write today for full information — struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718Girving Park Road Chicago 13, Illinois 

& SON, - Branches and Warehouses — Mountainside, N. J. 
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F.. PERKINS 


Industries, Maywo wood, is now 
director, Keeney Research Div., Inc., — 


subsidis ary of J. H “Keeney and Co., ; 
B. Hobbs, chief of paper section es ing a Cc in es 


the U. 8. Dept. of C ommerce Silver Medal” HIGH SPEED— -COMPLETELY 


for Meritorious Service. He was cited 


- for “valuable contributions to the sciene eo FOR RESEARCH AND PRODUCTION TESTING 


and for “ ‘highly distinguished author-— 

ship.” Schenck fatigue testers offer more outstanding. features. Test. 

he tensile strength, torsion, bending fatigue of any material, soft (rubber- 
J. Stuart Hunter, prior to becoming - plastics) or hard (steels). Basic push-pull action. High speed cycling permits. an 


s 
statistician, Mathematics — Research rapid plotting of S-N curves. Built-in controls provide infinitely variable 
Center, Univ. of Wisconsin, Madison, 
“Wie, was Princeton = for frequency range, static and dynamic loads. Patented optical _ 


P Univ., Princeton, N. i | system measures loads, provides continuous visual inspection. — 
Matthew A. dea an emeritus of 
—1959 Gold Medal of the American Society 
Metals. Dr. Hunter is being honored 
_ by the Society in recognition of the 
devotion of a lifetime to advancing metal- 


Jackson i is: with Central 
Cable Corp., Jersey Shores, Pa., 
technical director. Previously he was 
chief chemist, Paranite Wire and Cable 


Harry E. Jordan, secretary, American 


Water Works Assn., New York, N. Y 
retired Sept. 1, 1959. Mr. Jordan was 
the association’s first full-time secret: ry rr “Horizontal Machine PB with program control. ure 
3 to 100 tons, 280 to 4500 crm, + 1 to + 2” st a 


Ths Schenck PB horizontal (above) with long. additional low 


in 1936 and for a _ number of years rep- is 
resented A W WA AST M mem 


is now man: age r, herma 


cfrigeration | (below) features many exclusives capacities of PB, but saves space 
ex orme e was partner, Acme vertical design which makes it the ideal laboratory testing c=. 


A Kivlin, chief of laboratories 4 Vertical Machine PUV with program cor control. 


i F re ight Loading and Container Bureau, > 0.6 to 20 tons, 600 to 8000 CPM, 
Association of American ma ailroads, Chi- — + 5/16” to + 5/8” stroke. wie 
cago, Ill., retired Sept. 1, 1959, after 


of service. Mr. Kivlin represented 
q AAR on Committees D-6 on Paper and 
- Paper Products end D-10 on Shipping 


Containe 


Jo hn H. Knowles, director, 
{  coordin: ation, Dorr-Oliver, Inc. Stam- 
ford, onn., retired Sept. 1959. 
‘Know les joined the Socie ty in 1956. 


Peter Leckie- Ewing hi: as joined the 


metallurgical staff of Latrobe Steel Co., 
Latrobe, Pa. He was previously with 
ane Landis Machine Co., Way nesboro, Pa. - 


Martin” L. ‘eels; foemer manager, 


Tape Dept., H. K. Porter Co., Ine., 
Philadelphia, Pa., is now product m¢ anager, 


-Permacel, New Brunswick 
é a4 Schenck horizontal type PP 


Homer H. Lowry, Wilme rding, 2 60 2000 2600 CPM, 3/16 to 9/32 str 


owas presented with the Perey Nicholls | Various | gripping load multiplies heating 
Ss for 1959. This is a joint honor of 


the American Institute of Mining, Metal- 
7 lurgical, and Petroleum Engineers and Write) ite Today. For Further Information! 


- The American Society of Mechanical | [cosa - nationwide sales and service of precision machine tools 


Engineers. Dr. I “owry received the award 


_—from bench lathes to mills, 
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N ws of “Members magile Corp. of A Ame rica, “Woo codside, design engineer, is now manager, researc ch 
staff, , General Atomic, San Diego, Calif. 


Thomas L. Mayer, head, Dept. concrete inspector, Erie 
Technology, Buffalo : und Erie County Railroad Co., Jersey City, N. J., retired 
Public Library, Buffalo, N. Y., retired” recently. Mr. Pasman represented al 


recently. Mr. Mayer the first company’s membership in the ‘Society 


‘ontinued from page 105) 


“in recognition of outstanding achieve- 


ment in the field of solid fuels.” 


4 John R. ON MacGregor, research 


secretary of the Western York- and also on Committees C-1 on Ceme 
Ontario District Council from 194: 3 to 5-9 on Concrete and Concrete Aggregates, 
1946, and served as chairman of that and D-8 on Bituminous Materials for 


Ss. Perkins, technical director, 
Douglas | Fi ir Plywood Assn. ng. Tacoma, 
Wash., has been made special Miah 
to the managing director. 


‘Richard C. Phoenix, previously ceramic 


engineer, Moore & Munger, New York. 
N. Y., is associated with Southern Clays 
— Ine., New York, N. Y., as ceramic engi- 


Proud, prior to becoming © 
engineer of foundations, Pacific Architects 
and Engineers, Headquarters, KMAG, 
APO, San Francisco, Calif., was senior 
-materiz engineer, R: aymond Concrete 
Pile Co., ereira, Colombia. 

G. Robinson has been elected presi- 
dent of the National Clay Pipe Manu-— 
facturers, Inc., Washington, D. C. Mr. 


ordinator, petroleum produe ts, California 
Research Corp., San Francisco, Calif., 
has been elected vice-president and district from to 1948. Roofing, Waterproofing, and 
director, in prod- Building or Industrial Uses. 


| director, engineering and SKF 
kwardt, a member of the Industries, Ine., Philac He 
Society since 1920 and past-president, y had | be en manager, re 
retired Sept. 30, 1959, as assistant director, 
_U. 8. Forest Products Laboratory, Madi- w. G. Mullen is instructor, 
Dept., Univ. of M: 


Wis. Mr. Markwardt will retain 
-his Society membership and continue to Jollege Park, Md. Formerly he w as 
resident engineer, M: digs an-Hy land 


participate in technic cal committee 


& Kk ly, Boston, Mass., has assumed the a 
"presidency of the American Society of 


G. -Oberfell, Pp hillips 
Petroleum Co., Bartlesville, Okla., re- 
ceived the Walton Clark Medal from The 
_ Civil Engineers. Mr. Marston has been : nt Franklin Inst., Philadelphia, Pa. The — 
_ member of ASTM for almost 20 years. _ medal was presented to Dr. Oberfell on 


Oct. 21, 1959, Medal Day, and the cita- 
p Miguel Marquez B. is in charge of A tion was “in consideration of his significant 


civil Instituto Venezolano contributions to the development 
_ de 1 Hierro y del Acero, Bolivar, Vene- liquid petroleum gas as a source of domes- 
 guela. He had been with a Special Com- tic fuel.’”’ Dr. Oberfell is an honorary 
- mission of Studies, Government of Vene- |= member of ASTM technical Committee 


at Be thlehe hem Jo. , Be thle bem, D-2 on Petroleum Produc and L ubri- Robinson had served for the past. six 
activities 


Philip Maslow, former supe rvisor, coat- Arthur Paget, forme “affiliated 1arge of Washington 


vernm ‘le ti I 
laboratories, Ciba Co., Inc., Kimbe with Combustion Engineering 
ton, Pa., is now technical director, Per- he ater, Ltd., Montreal, Can., as senior € ya “(Continued on poset 


Gas Chromatograp hy 
| VAPOR PHASE 
\| ANALYZER 


— 


= Dependability 


Newest instrument 

completely versatile, 
proved for industrial 
control and research. 


FOR BURST TEST 
FoR THICKNESS 


minutes. Provides 
reproducible 


-No.70130: complete fe with g gas valve but 
without recorder. $995. 00 


CENCO the most complete line of ta in- 
and laboratory supplies in the 7 


CENTRAL SCIENTIFIC co. 


1718G Irving Pe Road Chicago 13, Minols 


and Warehouses — Mountainside, N. J. 
® Boston Birmingham Santa Clara e Los Angeles Tulsa 
Toronto © Montreal © Vancouver Ottawa 


Complete line ot lab and 
portable Burst 


Testers, Scales . 

ob CADY 

4 & COMPANY | 


686 N. Harlem 


River Forest, Ill. 
a! Write for Brochure and Prices. 
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bos 


Rubber Testing to ASTM Standards 

for your own specific applications 


P re Oo n -Cut models st stainless steel om, 


“AMERICA’S GREATEST HOT PLATE 


OER: &g TYPE 1900 Ideal for wide variety of critical and routine lab — 
‘uses. Wide temperature range with exceptionally close control. 
Cast aluminum top plate, stainless steel case. AC $22. 75 
Ger Plate to (Also available for 230 V. 
be O50" Thick 


samples, we supply single 
and multicavity slab 
molds as shown, in plain — 
or chrome finish, with or 

without handle and hinges. 
We usually stock molds 

for adhesion, © abrasion, 

flexing, compression and 
rebound samples. Special 


‘Dies for Cutting “Dumbbell” 

Tension: Samples 


Covities to be 


FINE PERFORMANCE . HANDSOME 


2500 Extra-sensitive thermostat provides stepless 

from room temperature to 370° C. Cast aluminum top plate | 


These dies are milled out of blocks; edges carefully. 
ground and specially hardened to cut vulcanized rubber. » demand process control or plant. production lines. 4-heat control 
Entire die precision designed to ASTM standards. or 230V AC $45. 00. 
machine use as shown, or with handle for hand operation. 
Also, dies to cut regular or te tear test 


MALLET HANDLE 
‘DUMBBELL DIE 


TYPE21000— 


-GENERAL- PURPOSE LAB OR PLANT UNITS 


Cast “aluminum top plate heats fast, evenly. 60°C. to 450°C 
ra 
tu 


a ange. Built-in a.c. control provides completely variable tempera 


re regulation. Stelntess st steel body. We ond $11 


wey Write today for free literature and name of nearest dealer. 


Brewery St. man HAVEN 7, CONN. | THERMO ELECTRIC MFG. co. 


Pacific Coast, H. M. R 1, Ine., Dow 
acific Coas nc wne} , Cali 
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ews of Members is is now professor, emeritus, permanent school in T Man- 


Univ. of — § 


Engineering — Foundation, New York, schools and one high school to be built 
as N. Y., is now director, Alloys. of Iron Re- by Inco at Thompson, which is near the — 
Cable  Co., He idson, New York, N.Y. company’s new nickel mining project. 
N. Y. For many years, Mr. Rosch served Frederick Smith, professor of chem m- The town and adjacent mine and plant — 
on Committees D-9 on E lectrical istry Univ. Urbana, Ill., were named in honor of Dr. Thompson 


Dg. to Mr. Carl Nesbitt, chairman of 
the school | board, © on Sept. 10, 1959. 
‘The school is the first of three elementary 


lating Materials, D-11 on Rubber and received the 7th Annual Anachem Award i in 1956, completed 50 years of 4 
-Rubber-Like Materials, D-13 on Textile of the Association of Analytical Chemists. “service with ational Nickel. kel 
Materials, and D-27 on Electrical Insu-— The award iven for outstandin 
lating Lic Is : i G R | A. G. Timms is now associated with the 
ig Liquids anc cognizing contri yutions: to ana ytical che omistry Bureau of Reclamation, Washington, 
Mr. Rosch’s work on Committee D-11, and was presented at the Ana ichem ae C ae highway research engineer. 
committee elected him to Honorary y fe rence in Detroit. 7 


itor, The Iron Phil: adelphi a1, Pa., 
sete nist, irch engineer, Ferro Corp., Cleveland, recently ni an assoc iate editor 


Hoffman Science Center, Santa Barbara Ohio, is associ: with AVCO Corp., 
‘Calif. Formerly he was manager, di- Wiimington, Mass. as senior scientist. andbos 


electric and magnetic materials, lee- Research: and Development Theodore w. VanZelst, pre sident, Soil 
neral ral E ‘leetrie Co., Inc., Chicago, Ill., has been elected 

ow. Lee Stewart is ‘currently product 


-manager, H: inlon & Goodman Co., Suf- at 
University P is now mechanical Americ an Brake Vincent C. Vesce, technical director, 
assistant professor, Dass. of Civil E ngi- Co. , Mahwah, N. B. F. Goodrich Chemical Co., Harmon 
neering, Univ. of Toronto, Toronto, Colors, Hawthorne, N. J., presented the 


4g A. Stich re f re- 
Com ada. 6 inet A. Sticha w: as named chiet re ] seph J. Mattiell Mer al 


Lecture the 37th Annual Meeting of 
Morton Ww. Scott is staff assistant, ., East Chicago, Ind. subsidiary of 
Revi 4 N k, N. Y. He ‘kwell Mfg. C the Federation of Paint and: Varnish 
son & Brunsw iek, N. 7 nics Atlantic City, in October. The subject of 
F. Thompson, « 50-year me of his lecture was “Exposure Studies of | 
>, 
& Fred B. Seeley, formerly professor and = ASTM and chairman of the board of The ganic Pigments in Paint Systems.” 
ud , Dept. of T heoretical and Applied International Nickel Co. of Canada, resigned his position 


A. J. Warner | resigned his position 
Mec Univ. of Illinois, ‘iv rbana, td., prese presented the key the firet J. 


a of Cenco Instruments 


as consultant with DeBell and Richardson, 


Inc., Hazardville, Conn., and is now 


‘i 1: Aerovox Corp., New | 
te Bedford, Mass., as manager, researc 


ers 


Westerman, formerly chemical 
engineer , F ‘ord Motor ( 10.) Dearborn, 
quick accurate answers the Mich., is with the Ordnance Tank Auto- 
 teriorating effect of sunlight, "motive Command, Detroit Arsenal, Center 
washing and wearing of materials. A few ' . _ Line, Mich., as chemical engineer. E 


minutes, hours, las-Ometer:s | A Ralph Wysong, 
= years o use dé Qn. | facturing research, The Studebaker ack- 
d testing in Corp., South Bend, Ind., was recently 
i | elected national president of the American 


programs can be as frequently _ tion’s Golden Jubilee 


Clothing makers Automotive industry 3 

Plastic and coated fabrics Woolens and worsteds G. Coleman, « shit, Materi: ale J Labo-- 


Dyestuffs and chemicals Soaps and detergents” 
U.S. Government Paint, varnish, dry colors Mich. (rece ntly ). Mr. Coleman re pre- 


-© KLE CS 


Complete manval on machine on request ship. 
on req Weather testing translucent fiberglas for 


sented his in member- 


Atlas | outdoo nan Atlas Weather-Ometer at 
Atlas Electric Devices Company utdoor use in a Dann, e one cutive int, W yeth 


an N. Ravenswood Ave., Chicago 13, Ill, U.S.A. Inc., hil: adelphi, Pa. Guly 
1959). Mr. repre- 


ntative 


TM me me wembership. 


Wheeler P. Davey, 
Tester ‘| De of Physics, The P ennsylvs ania State 
University ,U niversity P ark, Pa. (Oc 

12, 1959). A member of the Society 

since 1949, Prof. Davey participated in 

‘ the work of ¢ Committees E-4 on Metal- 

— “ lography, E-7 on Nondestructive Testing, 

Accelerator® 


Weuther- $875 complete with Pilling Tester by I owder  Diffrac tion Methods, 
$2755 up. Complete with supplies. accessories and supplies. to $890. $485. 
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PARR BOMBS Thomas 
reactions with sodium peroxide, for KOFLER HOT STAGE > 


ml. 
This is a general-purpose 
bomb with electrodes for hot 
wire ignition. It is widely 
used for determining sulfur, 
chlorine, phosphorus and 
other elements in a great. 
variety of combustible or- 
ganic materials. Furnished 
with a 94% Ni cup and Ni- 
plated brass cover. Other cups 
and covers are available. Leah | 


AIACD 2 mi. 
This bomb is the same as 
AC2E except it has a 5-inch 
stem for use in the Parr per- 
oxide bomb calorimeter. It is 
used for measuring heats of pa 3 
combustion, also for chemical | 
analyses 


This bomb is similar to AC2E determining 
except it has a gas connection 
for purging with an inert gas. mereury- in-glass thermometers 
It is used with a Parr 1411 
calorimeter for measuring the IOHM THERMISTOR ACCESSORIES, for use with | any 
heats of combustion of ther- ‘Thomas-Kofler Hot Stage. Replace stage-calibrated ther- — 
mite and other self- burning mometers and provide an audible signal which eliminates aa 
pyrotechnic mixtures, the necessity for removing the eye from the microscope. They 
22 al. offer faster response because the smaller sensor can be 
_ This bomb has a plain cover | located closer to the field of observation than is possible 
without electrodes. It is used with a thermometer. This sensor covers the entire tem- 
sodium peroxide reactions oper ature range up to 350°C. mig 


which can be started by heat- Uninterrupted observation of fusion all 
_ ing with a gas torch. Cups of 7 


is. made possible by measuring temperature as a function 

of thermistor resistance, which can be determined at any 

ate given instant by manually nulling the audible — 

signal. A simple graphic reader converts resistance values" 

All 6AC 42 mi. directly to temperature readings. 
y Bridge Alarm (not shown above) signals approac 
to a preset balance point, permitting the operator to 
te alll _ leave the stage unattended while it heats or cools, 


date samples large as 6887- C2. Audiohm Thermistor Hot Accombly, 
AC2E and AC3E. im Kofler, complete as illustrated, consisting of Hot Stage with trans- 
A2AC4— 45 ml, former, Thermistor Attachment for the stage, Audiohm Resistance 
This bomb is the same_ as Bridge, Earphones, and Thermistor Temperature Computer; without 
AC3E except the cup is 37%” miscroscope or bridge alarm. For 1} 5 volts, 50 or 60 cyc.a.c. 422. 95 
deep to provide a 45 ml. in- 


ternal volume. Cups of s ain- | 6887- B. Thermistor Hot Stage Attachment, for use on 
less steel, 94% nickel and 


Th -Kofler Hot St 
994-% nickel are available. any Thomas-Kofler Hot Stage 


 3963-A5. Resistance Bridge, Thomas 228. 
A2AC3 


3963-A7. B id Al , B T 7 Th t 
This bomb is similar to AC3E = ype, (no 


except it has a smaller cup shown above) «. 50 
with a hemispherical bottom. eee 
Sodium peroxide reactions are 


started by heating with a gas 


More informotion sent t upon request. 


several Parr peroxide bombs. JA RT H U R H H O M A Cc O. 


It has a 94% nickel cup and nip aan 


cover, and is used for La iborator Apparatus and 


you your PARR Dealer for details, or write direct VINE. STREET AT THIRD: 


PARR- INSTRUMENT CO. PA 
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Deaths Hobrock, vice-president and iedmont Airlines pk une crash i in Vi irgini 


(Continued from page 108) ratories, Bundy Tubing Co., Birming- Edward Randa, mans ager of technical 


which was honorary chairt te servi ice, Soap Div. Armour & Co., Chicago, 
appreciation of his work, Yommittee (recently). Mr. Randa represented 


elec rte ted him to Honor; ary mbe rehip Witmer H. Armour on (¢ ‘ommittee D-12 on Soaps and 
wid Oli Detergents. He also was a member 


of the Joint AOCA~ASTM Committee on 
Analysis of Soaps and ‘Synthetic Deter- 
Westfield, N. (Ot. "16, 1959). g 
the time of his retirement in 1958, Dr. ship i in the Socie ty, Mt Koch served nll 7 gh 
De an Was consulting chemist, Standard =. western manager, — 
1950), and E-2 on Emission Spectros- Gypsum Agen. » Holly wood, Calif. (Oct. 11, 
been engaged as well as ‘the Western New York- N59). For many ye ars, Mr. 
s s 
in the work of Committee D-2 on Petro- Di tC il. represented the Gypsum Assn. in Society 
leum Products and Lubricants. In ntario District Council 


membership. He actively partic ipated 
recognition of his long and faithful se rvice the work of Committees C-11 
to that committee, he was elected ‘to _® Mulcahy, president, Fuel Re ee 


_Gyps f which } secretary for 21 
Laboratory, Inc., Indianapolis, Ind. (Aug. Gypsum, of which he 
Honorary Membership in 1953. Dr. 9 
3 959) Mr_ years, C-12 on Mortars, on Fire Tests 
Dean also represented the Amer erieat an a 31, 1 959). Mr. Muleahy’s membership 


7y of Materials and Construction, and E-8 on | 
in ‘the Society and participation in com : 
Pe um East. on AS BA P roject work goce back to 1988. He served Nomenclature and Definitions. In ree- 


Po Frederick H. Frankland, F rankland and ~Committee D-5 on Coal and Coke, Com- eye of his service to - aa lety, 
L ienhard, New York, Y. (Nov. mittee D-3 on Gaseous Fuels, and was a A we presented with an 
1959). For 26 years Mr. Frankland w: as _ member of the Ohio Valley District Coun- 4 ward of Merit in June, 1959. 


‘active in committee work, having been a _cil for two years. 4, 
mber of Commnitices A-t on Steel. ‘iL C. Stone, general superintendent 
S \-10 ‘Bert Myers, materials engineer, Belle C ity Ma illeable Tron Co., Racine, 
on Chromium, ate Highway Commission, Ames, Iowa sent (Se pt. 1, 1959). Mr. Stone repre- 


Ope rations. 
» Niags ira 


Nickel and Related Alloys, and D-1 on (Sept. 1959). Mr. Myers sented his firm in Society membership 
he Jarnish, Ls on r, and Related the Commission. on Committee C-9 | as well as on Committee A-7 on Malle- 


Concrete and Cone rete Aggregates f Iron Castings. 


Robert C. Wheeler, Barker & Wheel 
Harriss, P roprie tary, Joh: an- Julian Nardi, chief inical neeler, 


Albany, N. Aug. 26, 1959). Mr. 
ne sbure, South Africa (July 1959). Ford, Bacon & Davis, Ine., New York, = (Aug. 


Wheeler member of the 


Harriss had been a me of the ¥. (Oct. 30, 1959). Mr. Nardi 


fors3years. among the 26 persons who died in 


Society for 20 ve ars. 


NAEF SAMPLE 
CUT TING PRESS 


for Im proved 
‘Accuracy, Lower 


Cost in Preparing 
Test Specimens for 


‘the Textile Paper, 
Rubber 


Plastic Industry 


with TENSILKUT, whatever 
your testing methods or materials, you 
resses avail 


> 
@ TENSILKUT precision machines all Soll, film, chest to ASTM or 
and plate metals .. . from .0005” foil to .500” plate. Hard cif 
.001 stainless steel foil to soft 2” aluminum, soft plastic + a ons. 
film 1 mil in thickness or the abrasive glass laminates Se 
500” plat hined with specimen configura- __ 
to + .0008”. Machined edges “Meet D624-54, D412. “511, 39. ~49; D1175- 551, 
free of cold working or heat distortion and D1117- 53; D1230- 521; D1 295- -531; D378 
4 D380- 51 T; D1 004- 39T unnel 


TENSILKUT table and floor models are available with 
1 t 
INSTRUMENT COMPANY | 
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matic 


ree ording vacuum balance is now av ail- 


~ able. This newbalance has the advantages | 
of being able to weigh samples in air or , 
inert gases at atmospheric or reduced 
pressures, at room or higher temperatures, 
on the balance pan or suspended below the 
_ balance in a furnace for thermogravimetry 
or differential thermal weighing. — 
Wm. Ainsworth & Sons, Ine, 


a Sampling Device— The 
transfers 


Auto-8 Sampler 


samples automatically to and 


the measurement cell of a spec Color ~The new Sens-OAR- 


photometer, polarimeter, refractometer 

other analytic: al instrument, or collects: 

samples from a source such as a sample — 

_ line, chromatographic column, fractionat- 
ing column, ete. Ope ed in conjunction 

with an ans alytic al instuument, it junetion 

a fully automatic system 
handling and analysis. 


or 


8516 
Pilotal ohmmeter provides precision auto- 
production testing of components 
and assemblies within prese Tesist: ince 
ranges. 
Associated Research, Inc. 


IMPERFECTION 


AB 


Vacuum Balance—A ne ‘w automatic 


mophil 
tronic thermometers, 


stabilized against drift, are now available. d 
Reproducible readings registering from 


Chicago 0. 


tronic color monitor 
ei apable of displaying information reveal- 


for 
Applied Physics Corp. 3240. Comapeo, Ine 

Resistance Bridge—The “Mode 1 RL en- 
Vv 


in a tensile test machine from either the — 


esting Equipment 


pr 


Strain new reading Magnetic Clutch— New magnetic clutch 
strain indicator with extremely wide range 


and brake line features high torque ratings 
the Model DR-20, is with extreme reliability and long life under 
designed for with all comme full torque loads. The newly developed 
strain gages and in- gage transducers. eS line encompasses ¥ models in 5 frame sizes 


Bytrex Corp. 3242 in.-oz (size 5) to 224 in.-oz (size 18)—_ 


= 
with power consumption ranging from 
ad Thermometer—New The (size 5) to 5 w (size 18). 
115-v or battery-powered elec- 


Dynamic Instrument C orp. 
ized to permit interchangeability and are y 


Galvanometer—A new Scalamp galva- 

nometer, compact and portable with a 

projection system and 15-cm ‘seale, i 
> 


Motion Picture Film—A new, | 
high- speed, color motion picture film, 

~ Kodak Color Reversal Film SO-260, for 
use in recording scientific and technical — 
data under unfavorable lighting condi- 
tions, has been introduced. This film, — 
with a normal exposure rating of 160, 7 
been successfully at up to 

Eastman K odak Co. 


7 Circular | ‘Slide- new, ket 
size, circular slide rule is now being off red 
for industrial and business use. 

Edmund Scientific Co. 


Custom Scientific Instruments, Inc. 


TEST CHAMBER. 


Nw ¥ fie chamber was designed: to give more versatility at a lower — 
price e The standard model li is manufac ctured for a te mperature 
of te +7 700° he: carriage hydraulic ope rated and it may be 


rolled in either from the f front or bac k of the te teste he a ad- 


just table is to 43". he chamber is a two nt 


sensitivity, 


200 to 450 C can be obtained. 


chrome is a compact, elec- 


unit, | 


lightweight, 
"and control 


ing variations in hue (principal observed 
wavelength) and in intensity (at that 
wavele of «light received from test 


samples. 


3244 


ironment: al test chamber is available. 
This unit is manufactured to be inserted 


e chest with hin ‘hamber divided vertically. ai 


Shown ies are physical testers in the plastics fie Jd. 
information write for individual brochures and | 
‘other produc ts will be sent upon request. 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


LUSTUM SSIENT 7 


1-6403 
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wal 


ur 
300,000 mr. 


“a 2 wide anergy 


4 Gamma, beta, x-rays (soft and hard) nev: 


trons, single or mixed exposures. 
“control” safeguard 


Separate control badge guards against 
accidental fogging. 


4 sure identification 


code printed on wrapper 


5 no loading | or 


Wear badge as return it 


“lightweight 


size above: than 1 oz. 


3B attractive, ‘unobtrusive 
Clips on firmly, won't catch — 


Q durable 


Secure snap-locks, won't come undone, 
won't breck, 


To call eny Picker x- ‘Ray 
local office (see your ‘phone book) or 
firg write to Picker X-Ray Corporation, 
25 So.Brocedway, White Plains, N.Y. 
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ways better at |‘ 
watching ove over you 


Laboratory Items 
(Continued from page 1 set) 
pipet of stain- 
less steel, ideally suited for hospitals, 
laboratories, and other uses where clean- 
liness and sanit¢ iry storage are important, | 
are now available. 
George D. Ellis & Sons, Inc. 
oe Recording Systems—Available in 4-, 6-, 
and 8-channel models with a choice of five | 
interchangeable preamplifiers, these new — 
modular graphic recording systems will 
produce accurate traces on either stand: ard 


chart or E psco’s Z- 
Epsco,Inc. 


Recording Balance—New attachment 


makes it easy to convert two-pan analyti-— 
cal balance into a recording instrument 
that automatically plots weight changes of 
a few tenths of a milligram upto5g. | 


Fisher Scientific Co. 
Polishing Apparatus— —Metals diffic 
to polish by usual methods (such as 
tungsten, rhenium, molybdenum, and 
their alloys) can easily be polished with | 
the aid of the new electrolytic lap-polish- 
ing apparatus, ‘‘Relapol.”’ Using the 
Reinacher principle of electromechanical ‘ 
polishing, d-c voltage is applied to the 
specimen while slowly abrading it on 
polishing wheel c.\ 2red with 
electrolyte slurry. 
W m.J Hacker & Co. 


ne. 
Pressure Gage—A new draulic peak- 
pressure gage that indicates peak pressures — 
with full-scale ranges of 0 to 4000 and 0 to 


10,000 psi has been developed. o. 
Hydel, 
Dielectric Tester —The NF-Dekame 
DK 04 developed for measuring the dielec- 
tric constant and the dielectric loss at a 
frequency of 800 or 1000 cycles is now 

available. Measurements in the low 
frequency range are of great interest to 
many branches of the chemical and elec-_ 
trochemical industry for the purpose of 
testing plastics, insulating materials, rub-— 
ber, and many otheritems. 

Liquid Cooler—This his portable liquid » 
‘cooler i is on casters so that it may be read- 
ily moved wherever desired. The coil can 
be immersed in glass jars, cans, or other 
type of containers. The control furnished 
with this cooler can be set to operate from 
75 to 25 F atadifferentialof3F. 
King RefrigerationCo. 


3256 
 Wheatstone Bridge—A completely new 
and improved 4232-B high-precision 
cuted Wheatstone bridge is now being 
offered. The bridge provides complete — 
guarding which eliminates errors caused by — 
adverse humidity conditions and resulting 
leakage currents. This guarding assures 
accuracies of +0.01 per ce nt up to 1 
megohm and +0.02 per cent up to 100 
megohms. The bridge has wide measure-— 
‘ment range—from 0 to 11,111 me gohms. et 
Leeds & NorthrupCo. 

new photoelectric 
instrument is a compact, highly sensitive 
device for measuring minute changes of 
light. It can be used for continuous 
measurement of small ch: anges in strength 
of chemical solutions, mixtures, disper- 
sions, etc. by detecting minute changes 

in light transmission. ~ Tt can also be used | 

as a strain gage in in measuring very sms all 
deflections. 
& Co., 


9287 


7 the three members of the popular Visi- 


abrasive 


Polishing Machin 


ko have advantages for rocesing 
anes from vacuum-tube processing to 


= oscillograph, the 621 Standard, 
has been announced. Thisinstrument can 
record 8 or 14 data traces on 6-in.- -wide- 
Tecording paper. 
Midwestern Instrument 


woes 
Direct- Recording Oscillograph—A new 


-_direct-recording oscillograph that is de- 
scribed as the lowest in cost-per-channel of 
corder family has been introduced. 
Known as the 1108 Visicorder, the new | 
model is designed to allow high- speed re- | 
cording of up to 24 channels of seientific 
and test data simultaneously. == 

_Minneapolie- Honeywell Regulator Co. 
Heiland Division 

a Chromatography Recorder—T he Honey- 

well Series 143X chromatography recorder 
is an ElectroniK strip chart instrument, = 
Specification 8153-21, with features de-— 

signed especially for vapor-phase ae 
tography recording. These features in-' — 
clude continuous standardization, 
inertia pen carr iage, high-resolution slide- 
_ wire, and provision to add accessories suc h- 
as a retransmitting slidewire, a manual — 
chart-speed changer, limit sw itches, and 
recorder feet for portable use. 
Minneapolis-Honeywell Regulator Co. 
Industrial Division 
_ Alpha-Beta Detector—A new instru-— 
ment for detecting and measuring both | 
alpha and bet ta-gamma activity in pre- 
ecg samples is offered. | Known as the 
PC-3A proportional counting system, it is 
designed for precision counting of hydro- 
gen-3, carbon-14, caleium- 45, and sulfur- 
Corp. 
‘Density Gages— For use on pipes 
through 8-in. in diameter, two new density 


q 


gages are av, ailable for automaticall 4 


measuring the specific gravity or per cent — 
_ solids of liquids flowing through processing — 
lines. Model PGV and PG both —— 
a point source of radioactive material 
¢ mounted in a safety shielded holder on one | 
_ side of the line, and an Ohmart measuring — 
cellonthe other side. 


‘The he Ohmart Corp. 3203 


 Voltmeter— A new voltmeter 
for use as a laboratory standard instru- | 
ment for checking all types of VTVM’s is | 
available. It features a high accuracy of 
1 per cent or better from de to 100 Me. 
Rawson Electrical Instrument Co. 

Transistorized -Amplifier—. line of 
transistorized IF amplifiers utilizing sili- 

con-tetrode transistors has been developed. 
Five models are available at the 
30 and 60 Me ies. 
units at any center frequ 

are available. ‘tee 


Ren nanco, Inc. 


vibratory lap- 
ping-polishing mac hine ‘prov iding easy, 
mechanical polishing of — metallurgical 
samples for microscopic examination has 
been announced. Lapping pans range in 
size from 12 to30in.indiameter. 


S C 6 
‘High- Vacuum Pumps—Suited for gen-_ 
laboratory use, the new Series 


UlteVac electronic high-vacuum pumps 
They clean ul- 


107 9 mm of 


thin-film work. 

timate v 

mercury. 
L K Corp. 


(Continued on page 113) 
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Laboratory Items" 
_ Besser Co., Alpena, Mich.— 
and Methods epartment conduct 
routine testing of materials used in con- 
¢ rete block and to render consulting serv- 
ice is part of a newly established Besser 
Technical Center located in Alpena, Mich. 
The facilities of the center include rotary 
kiln, crusher, screen sieves, mixers, and 


1ent—A: Ln acc 
eter sensitivity standardizer called 
Dial-A-Gain converts all 
sensitivities to a convenient 1 v_ per 
allowing direct reading of acceleration on 
any VTVM. The Dial-A-Gain includes a 
cathode follower input and a precision 
amplifier with a continuously variable — 
gain control dial, calibrated directly in 
acce ‘lerometer sensitivities. 
Unholtz-DickieCorp. 
x 
D- -C Amplifier—A new laboratory d-e 
amplifier, Model DA-12, with noise of pal 
—~«8.0 pv, peak to peak, a response time to a 
step function input of only 7 usec, and 


overload recovery time of 50 usec Is is 


nounced. 
United ElectroDynamics 3269 


specimens. In addition, complete. ag- 
gregate bins, weigh bate sher, spiral mixers, 
block machine, automatic unloader, lintel 
machine, and a 600,000- compression 
mad hine are available for commercial- 
size studies. 


Branson Ultrasonic Corp., 
~Conn.— Manufacturer of ultrasonic clean- 
ing and gaging equipment, has again ex- 


oll 
to 
panded plant facilities. Construction has — 
been completed on a 12,000 sq ft addition — 


ra, 

 Furnace—Creating  tempe ratures 
_ 6741 F in seconds with heat flux densities 7 

to the existing 24 000 " ft building at 40 

Brown House Ros ad. 


of up to 365 cal per sq cm per sec, and per- 
-mitting great flexibility and control in 
_ establishing environmental conditions, the 
solar furnace is a valuable and versatile 
tool for very high-temperature 

and testing, 
Waltham Precision nt Co. 

Black Body Cavity—. A “fixed- tempera- 


ture calibrator for radiation pyromete rs 
such as the Stoll-Hardy radiometer is now 
available. The cavity can be adjusted to 
ature between ambient and 
Fz C, after which it is left in continuous 
operation for an instantly available cali- 


Williamson Development Co., Ine. 3271 


Catalogs & Literature 


A new 
Bulletin No. 2324 the 
Aminco- Bowman spectrophotofluorom-— 
eer, an instrument designed to permit 
continuous ac tivation of compounds and 
to measure the resulting fluorescence | 
_ throughout the ultraviolet, visible, and i in-— 
regions is now avail: ible. 
Amerie an Instrument C 0. 


“Testing Results s Are Valueless 


Reliable 


7 


ref 


_ the foundation on which rests the accuracy | 0 
METTLER engineers have been acutely aware of 


designed and built the 
pat 


this v vital fact. _ They have 
METTLER scales and balances for 
with the highest possible | degree of precision. 
These modern instruments are the for id 
: the competent control engineer, who in 


3 AGG 


RPORA 


—A Materials 


vibrating table for processing laboratory | 


y News 
Stamforé, 
Plastics—A 32-pa 


 Recorder—A 4-color brochure is a 
able on the new Model 600 instrumenta- | 
recorder which offers a frequency re- 
7 sponse to 250 ke in direc t rec ‘ording and to | 
20kein FM work. 
AmperCorp, 
Dynamic | Strain Measurements— A 24- 
page Bruel & Kjaer Technical Review No. — 
8 describing industrial dynamic ‘strain 
measurement techniques and procedures 
for analyzing the spec trum of op 
strain signals is available. 
B& K Instruments, Inc. 
Spectroscopy—An Introduction to E 
— ston Spectrochemical Instruments is a new 
_ brochure briefly describing the basic prin- — 
ciples of operation, typical applications, — 
and the B/.’ line of emission instruments 
which include a complete 3-meter grating 
—spectrographic laboratory, direct- reading 
spectrometers, and the 
reading spectrograph. | 
Baird- Atomic, Inc. 


page Catalog. 969 
_ lists a complete line of plasti labors ae 
equipment and supplies Bi Pe 
Bel-Art Products 

Analytical Balances—A new 2-page- 
Catalog No. 90 lists a complete ae 7 
Stanton analytical laboratory “balances. 

Seven different balance types, including 

new thermo-recording and micro-chemical _ 
~ balances, are pictured and described in 
detail. Projection reading, improved 

loading and ease of access” to 
balance chamber are some of the features 
stressed. 


Burrell orp. 
Ene. = ol. (Continued on page 
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Catalogs & Literature 
« ‘ontin ved ‘pag 


than 40 pages spec ‘ifie gra gravity con conver- 
tables are reproduced from the latest 
STM-IP Petroleum Measurement Ta- 
bles, C opies of the new 240-page Fisher 

ag Manual, 29th edition, are ian 


cuitry, and spec sifics “of a d- 
- standard and null meter are all included in 
a new Bulletin No. 15-7 now available. | 
The bulletin describes the KIN-TEL | 
Model 301, a high-precision 


that can be used to measure d-c voltages Gardner Laboratory,Inc. 
in the range of 1 to 501 v full-scale. 


Cohu Electronics, Inc., Laboratory Catalog—A 16-page Catalog 
KL N-TEL Dw. (6142 No. 17 describes new equipment able 


‘| balances, and 
‘Tension Gage—The C Type 5-050 balances, and 1 pH 


as a full line of laboratory instruments, — 
glassware and apparatus. 


dynamic tape tension gage for magnetic 

_ tape recorder/reproducers is described in 

— new Bulletin No. 1621. The gage per- 

mits accurate tension measurement and 

nt to be made quickly and easily’ 


-Ovens—A new 6- page Bulletin No. 159° 
describing a complete line of industrial 
heat processing ovens is available. Both 
batch type and semiautomatic continuous 
ovens are illustrated in this bulletin. 


on fixed or mobile tape tr: ansports. _ 
Consolidated Electrodynamics Corp. 
Laboratory Catalog—A new 112-page 
catalog containing specifications for over 
exclusive products used in the physical 
sciences has been issued. 8 Items describe qd 
range from optical benches and c: 
tometers to galvanometers and elec 
The Ealing Cor ‘orp. 


pe rature ranges: 650, 800, 
‘maximum, 
Hevi- Duty Electric Co. 
Catalog— —Cat: 


1200, and 1500 © 


describing 


6150 


= machine tools is available. 
¢ Carl H Hirsch: mann C Co. 


ication N-07(1) is available, 


Accelerometers, has been released. This 
ita 


— combines the advantages of an 
instruction manual with thorough cover- 
of the “‘state of the art’’ in 
celerometer methods and tec hniques. 


Petroleum Manual— The new 1959 
edition of the Tag Manual, cont: ains 38 agriculture, 
“fupplemental method methods and tables. More Le eeds & Northrup C 0. 


"Accelerometer new 20-page, illus: 
trated manual, Endeveo Series = Processing—A new 48- page pub- 


and digital computing systems. 
illustrated, it explains types of inputs, 
input switching, output devices, and 


and other fiel Is. 


isher Scientific Co. 
peratureovens, 


meters. 


_ These ovens are built in four general tem- | 


testing equipment and high-pre- 


deseribing 
processing equipment in use, in- 


digital data processing radiographing all kinds of industrial 
eavily 


modes of operation for apelie ations in 
electric power, petrochemical, aeronautics 


Eighteen new product specifi- 
cation sheets covering the complete line 
of metallurgical testing furnaces, ov ens, 
and accessories, have been ¢ ombined intoa 
single plastic- bound catalog. Included in 
the catalog are 6 tensile and cree p-testing 
- furnaces, 3 other special furnaces, 3 
different control panels, 2 high-tem- 


Servo "Tee new Honey well 
Specification Sheet No. S900-4 contains 

latest electrical and physical data on the © 
‘infor n servo amplifiers as well as ordering _ 


Minneapolis-Honeyw ell Regulator Co., 


Industrial 6153 


Laboratory Catalog—: \ new 32-page 7 
Catalog ELB-FC describing various labora- 
‘tory ovens and equipment is now avail 


‘ Modern rn | Laboratory E E quipment Co., Inc. 


Radiochemical talog— —A new ca 
price list Schedule E devoted 
radioactive compounds, radiation sources, 
radioactivity standards, and radiation 
source kits is available. | 
Nuclear-Chicago Corp. 


Tsotopes—A new 12-page 


‘dustrial Radiography With Radioisotopes, 
describing equipment and methods of 


Marshall | roduc ts 0. 


ts has been published. 
6156 


icker X-ray Corp. 


Thermostats — A new, 2 2-page illustr: 
dese ribing- a une of 


No. T-5 


(Continued on page 116) 


4 licates, dodium aluminum vrom 
IG TLE Sodium aluminum fluoride, Sodium aluminum hel 


phates, Sodiug 


WEIGHING SYSTEM es 


Science of Physical Testing Sodium 


he Constant-Rate-of-Extension me thod | Sodium ba 
Scott Testers offers the highest accuracy and acre ever 
- for mill and lab testing of textiles, rubber, wire, plastic and 
paper products. Employing electronic weighing, this new 
: . Scott system is free from all errors of inertia and friction. os 
‘Tt puts ultra-precise testing of your product’s qualities on a 

practical and economical basis. Here’s why 
- Push-Button Simplicity lets you e hange test capacities ata 

touch! Electronic push-button controls take all the work 
and weight-handling out of physical testing. Load ranges, 
too, can be varied simply by interchanging force dividers in 


Scott’s uniquely-designed load cell. | 


1 


rats, 


Sodit 
state 
stat 


Ute 


High Magni ication of Stress-Strain Curve as high as 
1, ean be dial-controlled through chart travel speeds to get 

detailed test analyses + Electronic weighing automatically 

converts linear motion and measures test curves on a strip 


recorder. 


= 
ADAPTABLE TO 


method makes use of all Scott holding fixtures in conform- 
with ASTM, ISO, and Industry Me 


Inte rested? Write for ( RE | Brochure today! ; 
INC. 120 Blackstone Street 


400 to 
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Tue Feperat Supply Service of the General Services Bars, 
ation is with the for establishing Forgings, Corresion-Re- 2 $-7630 


Pressure-Sensitive 


of Tniti stion of “Federal Specifics ations ? roject, monthly sup- 


gets 
‘The items listed below appeared in Suppleme nts 6and7 forthe 
months of August and September, 1959. = = Tube, Copper, 4 
“INITIATIONS <4 ate Tube, Steel, Carbon, Me- (Navy-Ships) 
Assigned» ‘less and Welded ...... Rev. QQ-T- —DOD-Army-ORD 
2's, Agency & White-Lead, Basic-Sulfate, 


Wire, Electrical and (GSA-FSS) 


_ Asbestos - - and - Asbestos- 
Flame Spread Properties = Varnish-Cloth; Insulated Rev. J-W- 
Of Materials New Int. Fed. Std... Zinc, Sheet and Strip . Int. Am. 2 QQ-2- 


Aluminum Alloy, Plate and 


tic (for use Around 
Cork: Rubber Compo- 4 or 

and Strips New C-00551 COM-NBS v to Grou 


“Molding Plastic, 
rene, Modified 2 DOD-Navy Ships 


cH 1 NE 


id precision $s 


“easier, at t lower cost—bo y continuous 


process lepping an and/or hing 


“snmon Lapping Machines produce metallographic finishes 


and precision flat in production easier and 
than with old hand 


and assuring dependable servi e with _ maintenance. 


a avo ity wh Machines. 


444 Lexington — 
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Tensile Testing—A 4-page illustrated 
booklet, Bulletin No. T-859, describes a 
oa 7 line of tensile testing mac chines with ca- Bs 


‘4 mercury-in- glass, 
stats, adjustable 


_ tions requiring a highly accurate and —_— 
tive instrument is now available. 
Thermometer & 1 nt C 


Laboratory Catalog 
available. Mic romolar analysis by con- 
ventional polarography i is featured in  Meltin 
issue. The magazine also contains in- Bulletin 
formative articles on the operations and 
applications of Sargent’s new analy tical 
oven and oil stability apparatus plus new 


products listed by the company a. 
H. Sargent & Co. 6158 


been announced. The bulletin contains 
complete operating instructions and illus- 


tor to obtain precise determinations of the 
entrained in concrete. ~~ 
Soiltest, Inc. 
Air -Sampler—A new brochure 
- provides detailed information concerning 
the Staplex Hi Volume Air Sampler, de- 


~ of radioactive particles, smoke, and smog; 

atmospheric studies by w eather serv- 

- ices; ; and for detection of mine hazards 

factory health hazards. 
The Staplex C 6160 


pacities up to 40,000 Ib. Specifications, 
thermo- _ descriptions, methods of operation 
thermoregulators, and _ listed for manual and motorized hydraulic 

‘Magnetic relays for laboratory, industrial, models areincluded. 
‘marine, agricultural, and other ap yplica- ia City Testing Machines, 


= vironmental test facilities located at Tele- 


Dynamics are covered in Bulletin 859. 
‘harts and tables list equipment capa- on Reliability and Quality Control, 
i bilities while photographs show the equip- 


— ratus and Methods, Vol. 11, No. 2, is now ment in operation in the laborato atory. 
Dynamics, Ince 


6159 Vacuum Pum ing Station—A | new bro- 
chure is available describing a 2-in. high- 
vacuum station achieving pressures of less _ 
than 5 X mm of mereury quic kly. a tical Sciences, Annual Me -eting, Hotel 
Veeco Vacuum Corp. 
as an instrument for the detection Thermometers =" complete specifica- 
tion sheet describing the basic thermistor Heating, Refrigerating, and Air-Con 
thermometers, Models 43 sia 44, is now 


available. 
Yellow Springs Instrument C: Inc. 6166 


nber 16-18—American Society of 
Agricultural Engineers, Winter Meet-— 


ing, Palmer House, ( ‘hicago, Ill. 


De ember 27—30—American Statistical 


ne. 

Assn., Shoreham Hotel, Washington, 
D, C. CD 

anuary 11-13—National Symposium 

Statler- Hilton Hotel, ashington, 


6162, J: anuary 1-15—Highway Research 


Point 4-page Board, 39th Annual Shera- 

133 describes the Hoover ton-Park, Washington, D. C. 

melting-point apparatus for fast, repro- January 11-15—Society of 

_ ducible de terminations of me Iting points, 

q now offered with a periscopic thermometer 
reader for convenient and rapid ¢ obsel 
tion of melting samples. 


Entrainment Meter new Arthur H. Thomas Co. 

bulletin which describes a precision ty pe Tensile Tester Grips—Five different 

of air entrainment meter to be used in sets of tensile tester grips are described in — | a 
testing and designing concrete mixes has a new Bulletin No. 101-7T published re- 
cently. The Clark zero span grips and the 

well-known Tappi grips are among the — 
trations on the meter to enable the opera- models described in the pamphlet. eaerg 


Engineers, Annual Meeting and En- 
gine ering Display, -Sheraton-Cadillac 
and Hotels, Detroit, Mich. 
iry 12-15—Society of Plastics En- 
Annual Technical Con- 
ferenc nce, Conrad-Hilton Hotel, Chicago, 
January 20 ~The Metallurgical Society 
of AIME, Conference on Flat Rolled _ 
Products, Del Prado Hote 1, Chicago, 


January 22—Engineers Joint Council, 7 


Annual Meeting, New York, N. Y. oe 


J January 25-28 Institute of “Aeronau- 


Astor, New York, N. Y. 
February 1—-4—American of 


ditioning Engineers, Semi-Annual 
Meeting and E xposition, Baker — 

(Continued on Page 117 


MEASURE 

LINEAR | 

A DIMENSIONAL 
CHANGES 


microscopes and 
slides can be combined to satisfy 
_ innumerable measuring requirements, 

_including expansion, contraction, | 

creep, etc. Instrument above measures 
Specimens 3” to 10” long and 


to 1". Reads to | 0.000%" 

Write Gor details 

elp with your optical 


| problems, 
all on Gaertner "experience 


4 Corp. can probably recommend a_ 
standard or modified instrument to meet your particular 
needs. If one is not available, we are fully equipped to — 
design and build special instrumentation. 
Gaertner has designed and built precision, scientific, | 
optical and measuring instruments for 60 years. Write 
or phone, and put this experience to work for tie 


Gaertner Sei ientifie 


1215 Wrightwood Ave., Chicago 14, 


_ Telephone: BUckingham 1-5335 


; 
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INSTRUMENTS 


WEKSLER sion = Accuracy 


Precision=Accuracy 


STEM GLASS THERMOMETERS 
From to 24", round or lens type. Ring 


or button top. Nickel plated brass or stain- 


* less steel armors. 


THERMOMETERS 


e Precision engraved stem glass thermo- 


meters manufactured to American 


Testing Materials specifications. 


HYDROMETERS & “ACCESSORIES 


Quality instruments for all 


light or heavy liquids, calcium chloride, 


OCKETS AND TEST WELLS 


Separabl ble sockets fort use with indicating 
n 
ngraved stem thermometers. In aii metals. — 


For further infesmation wrifeto: 


‘g 
tm 
: 
| 
— 
| 
— 
tz: ad 
~ 
FREEPORT, L.I., NEW YORK 


mae ‘ontinued. page 


The P reparation and Charac te ristics of Thin Films, 


Sparking ( an and Safety Hazards of Met tallic Materials, 


PE .... 


_ The Preparation of Polycrystalline Ferrites for 
tions, PB 151020, $1.50. 


Preparation of Ferromagnetic Fine Particles from Binsleliic Oxa- 


lates, PB 151468, 50 cents. 


‘Sanitary Protection of Atmospheric Air: Purification of Industr ia 


Discharge Gases From Suspended Substances, 59-21092, $3. 
~The Degradation of Polymers by Ultraviolet Irradiation: 


fir, PB 151411, 


When Subjected to Radiation of t?. ‘‘Near’ 
50 cents. 
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Volume 1 , Summary Report, PB 151802, $1. 
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‘and Memorial Auditorium, 
February 1-5—American Institute of 7 

Electrical Engineers, WwW inter Meeting, 
ebruary 1-5—Instrument and Auto- 
Conference and Exhibit, 5 Sam | 
~Houston Coliseum, Houston, Tex. 
2-4—-Society of the Plastics 
Industry, inforced lastics Div., 
water Beach Hotel, Chicage, ‘i 
February 4-6—American Society for 
Metals, Metals Conference e, F airmont 

Hotel, San Francisco, Calif. 

February 14—-18—American Institute 
Mining, Metallurgical, and Petroleum 

Engineers, Annual Meeting, Hotel” 
McAlpin, New York, N. _Y. 
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Edited by W. P. ‘ieee John Wiley & Sons, 
Inc. (1959); 326 pp.; Illus.; $13.50. 
THIS) WORTH-WHILE and 
timely volume comprises papers pre- 
se ‘nted at a conference held with the sup-_ 
port of the U.S. Air Force in June, 1958, 4 
at the Endicott House of Massachusetts 
Institute of Technology. The conferees 
represented various s—chem- 
istry, ceramics, metallurgy, and physics 
an opportunity was afforded for. 
exchange of information and ideas. The | 
discussions dealt with high-temperature 
processes in general, and with nonmetal 
systemsin particular, 
The papers in this volume fall 
seven categories: (1) Imperfections and 
Diffusion in Nonmetals, (2) Diffusion in 
Liquids Liquid-Solid Reactions, 
(3) Nucleation and Grain Growth, ( 
Sintering and Vitrification, (5) Phase 
Transformations, (6) Solid-Solid Reac 
be of interest and value not only to | 
workers in the field as a report on the — 
of particular value to teachers and — 
graduate all advanced | unde gradu: ite 


tions, and (7) Solid-Gas Reactions. 
The individual papers and discussions: 
are of high quality. This volume will 
current status of reaction kinetics, but — 
also as an introduce tion to the subject for 
those new to the field. The book will be — 
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= Measurements with the Micro Vapor 
Pressure Apparatus can be made 
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Reid vapor pressure . . . and with 
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pressure can be converted directly to 
Reid values. 
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varying the sample size. _ 
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A System for Automatic Proc essing of Fatigue Data, P B 151596, $3. 
Magnetostrictive Drive Techniques for Fatigue — id Metals 
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Survey of on the Effect Testing on the 
Properties of Wrought Copper-Base 
Study of the Weldability of 
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Charpy-V Transition Temperatures of Ferritic lron Alloys, Part 1— 
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NON- DESTRUCTIVE 
COATING -THICKNESS 


Precess Assemblies, Inc., pioneers in non-destructive testing and specialists 
ectronics fer metal finishing, offer their latest DERMITRON D-2 with these — 
@ Measures plated coatings on steel, brass, copper, zinc die-cast, aluminum, 4 


bronze and other metals; also, nickel! on steel. @ Measures anodize and 
hard-coat on aluminum and magnesium; also, paint, porcelain, organic coat- 
ings on non-ferrous metals. @ Measures metal coatings on plastics, ceramics 
and other non-metallic materials. @ Available with FOUR measuring probes 
for extra-wide thickness ranges from thin to thick deposits. @ Only “se” 
circle area required for measurement. @ You get fast, accurate, direct 
readings, plus versatility and portability. @ Sorts metais and alloys. 


Write fer latest brochure and questionnaire te help solve your thickness testing problems. 
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- The Orthonull* mechanism | is an exclusive feature of G-R’s new Impedance Bridge. Orthonull eliminates the i 
annoying “sliding: balance” that is common when measuring components having high losses with bridges that operate 

in the conventional nonorthogonal coordinate. ‘system. Basically, Orthonull makes the normally interdependent 

om a or iL. and D (or Q) adjustments independent by making use of a unique unilateral ganging mechanism. With 

-Orthonull engaged, adjustment -of the CRL dial adjusts the DQ dial as well, cancelling electrical interdependence. _ 

Once the es is “locked on”, conv ergence of the two adjustments becomes rapid, adjustment procedure is greatly | 


og ‘simplified, and the danger of balancing to a false null is pte-stae- 


“FALSE NULL” 
CAUSED BY 
OF 


INTHIS BRIDGE: 
Wide Ranges R: 0.001 ato Mo 
C: to 1000 uf 
NO ORTHONULL 
\ hy 0.001 to 50 at 1 kc 
4 \ Q: 0.02 to 1000 atl ke 
Accuracy — 1% for R, L, and 


to Use — operated with built. 
in transistorized null detector and 1-kc gen- | 
_ erator. Frequency range of bridge is 20c to 


20k t ernal 


Unique Carrying Case panel to be 
tilted to any convenient angle . _.. Closes for 


Plot shows the number of adjustments Write for Complete Information — 


balance the bridge witt within 11% for a a given Q with and *Patent No. 2 
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A LOW BUDGET MACHINE FOR 
CAPACITY TESTING 


| 


For those who need higher 
capacities, to 1,000,000 Ibs. or 
more... larger test clearances 
. dependable accuracy . 

and ver satility of testing func- 
tions, the Tinius Olsen line of 
DeLuxe Super “L” Universal 

Testing Machines offers the 
§=most efficient economical 


_— 
600 ,000 Ib. machine (illustrated), , which | as a horizontal test 


clearance of 62 inches. Load is applied by the friction-free Olsen | 


hydraulic system, and accurately indicated on the Selec®range dial. 

Optional program controls can be set to automatically conduct | 

_ variety of cycling or variable loading tests. An electronic recorder 
together with choice of strain instrumentation produce precision 

_ stress-strain curves. Additional accessory controls, instrumentation | 
and tools can be added as the need arises. In every detail, Tinius 

Olsen gives: you the ‘greatest return on 
investment. 
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“TESTING MACHINE COMPANY 
WILLOW OROVE, PA. 


be Angeles and San Francisco, 


Orp. 


INeTROL COMPANY Fi 
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CORPORATION 


UPTON BRADEEN & JAMES LTD. 
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